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Contour of ocean bed where cable swiftly and clearly carries 36 conversations simultaneously. 
This is deep-sea part of system — a joint enterprise of the American Telephone and Telegraph 
Company, British Post Office and Canadian Overseas Telecommunications Corporation. 


A great new telephone cable now links 
North America and Europe—the first trans 
oceanic cable to carry voices. 

To make possible this historic forward step 
in world communications, Bell Laboratories 
scientists and engineers had to solve formi- 
dable new problems never encountered with 
previous cables, which carry telegraph signals. 

To transmit voices clearly demanded a much 


More than 300 electron tubes 
of unrivaled endurance op- 
erate continuously, energized 
by current sent from land. 


A unique triple watertight seal 
protects the amplifiers from 
pressures as high as 6500 
pounds per square inch. 


wider frequency band and efficient ways of 
overcoming huge attenuation losses over its 
more than 2000-mile span. The complex elec 
tronic apparatus must withstand the tremen 


dous pressures and stresses encountered on the 
ocean floor, far beyond adjustment or servic 
ing for years to come. 

Here are a few of the key developments 
that made this unique achievement possible: 


Precisely designed equalizing 
networks and amplifiers com 
pensate for the loss in th 
cable every 40 miles and pro 
duce a communication high 


way 144 kc. wide. 


Power supplies of excep 
tional reliability send pr 
cisely regulated current along 
the same coaxial that carries 
your voice to energize the 
amplifying units. 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 
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Light Pulsing Apparatus 


A new light modulator delivers pulses of light in the 
microsecond range and modulated beams that are var- 
iable from direct current to video frequencies. A crystal- 
line analog of a Kerr cell that is made up of a Z-cut 
plate of ammonium or potassium dihydrogen phosphate 
is situated between electrodes and allows light to pass 
in the same direction as the applied electric field. For 
normally incident collimated light, the unit has the 
properties of a polarization retardation plate, with the 
magnitude of retardation directly proportional to the 
applied voltage. A beam can be modulated in intensity 
in accordance with the voltage applied to frequencies 
beyond the video region when the crystal device is 
placed between polarizers. (Baird Associates, Inc., Dept. 
M1) 


Proportional Counter Tube 


Analyses for low-atomic-number elements is possible 
with a proportional counter tube that includes a 
0.00025-in. thick Mylar film window that provides high 
transmission efficiency. The tube works without quench 
and utilizes a gas that is 90 percent argon and 10 per- 
cent methane. Gas leakage is slow enough to permit a 
flow rate of 0.1 cm*/sec. The useful plateau voltage 
range is 1000 v. (General Electric Co., Dept. M2) 


Dialyzer 

A new dialyzer provides mechanical dialysis of a 
number of samples simultaneously in fixed volumes of 
dialyzate and buffer or by continuous flow. Agitation 
of buffer and specimen is accomplished by a revolving 
turntable that is tilted at an angle, and the speed of 
dialysis is controlled by varying this angle. For con- 
tinuous-flow dialysis, a stainless-steel container with 
an overflow control receives and vents liquid from a 
circulating cooler or water tap. (Laboratory Glass and 
Instruments Corp., Dept. M3) 


Polarecord 

A line-operated polarecord employs single sheets to 
record polarograms of identical dimensions. The width 
of the paper is 250 mm, and the paper can be advanced 
at two speeds, requiring either 6 or 12 minutes for an 
entire run. The greatest sensitivity of the recorder is 
1x 10-29 amp/mm. (C. A. Brinkman and Co., Dept. 
M5) 


Spectrometer 


A scanning spectrometer is capable of detecting im- 
purities to 1 part/10® and produces a first-order recip- 
rocal linear dispersion of 16 A/mm at the exit slit, 
with a minimum resolution of 0.2 A. Variable-speed 
scanning in either direction is possible. (Jarrell-Ash 
Co., Dept. M6) 


of the manufacturer(s 


and the department number(s 


Measuring Aid 

A recently developed serum-agar measuring aid. {, 
photometric quantitation of serum-agar columns, jing 
cates density and distance of leading edges, trajli,, 
edges, and zone widths of diffusing precipitin My 
‘Analytical Instruments, Dept. M13) 


Balance 


An ultramicrobalance, for precise weighing of micro. 
gram quantities, has a sensitivity of 0.1 pg (or up to 
0.001 wg on special order) and a load capacity thy 
is 4 million times the sensitivity. The quartz-torsior 
balance can withstand shocks that would seriouly dam. 
age a knife-edge balance. Quartz beam and torsio, 
fibers are fused into a single unit. This construction, ; 
is said, makes possible positive duplication of weighing 
The entire quartz system is gold-plated to aid in th; 
dissipation of any static charge that might accumulate 
Pan holders are designed to support platinum pans, 
capillary tubes, or suspended objects. Space for tares 
is also provided. Special mountings to dampen vibn. 
tion for reproducible weighings are not required 


Microtech Services Co., Dept. M9) 


Pressure Transducer 

A new piezoelectric transducer employs sensitive ele. 
ments of the lead zirconate formulations and provides 
free-field pressure-time traces for sound or shock waves 
It covers a range of up to 1000 lb/in.? and flat fre. 
quency response (+2 db) frem 1 to 80,000 cy/s 
Capacitance of the unit is 0.0025 wf, and its d-c re. 
sistance is maintained above 500 Mohm. The sensitivity 
of the instrument is stable over a temperature rang 
of from — 40 to 100°C. (Atlantic Research Corp., Dept 
M20) 


Laboratory-Animal Cage 


Laboratory investigation of the excretion patterns 0! 
small animals that have been injected with C'-labeled 
compounds is possible with a new metabolism cage 
Toluene is used as a urine preservative in the collecting 


"1 
he 


flask and serves as an indicator for the system. Th 
air from the chamber is bubbled through an alkaline 
absorption column, from which the CO, may be 
covered for radioassay. The central column is rt 
movable through a rubber sleeve for replacement, ant 
a filling funnel and side arm makes possible the r 
placement of the absorbing solution, which is removet 
at the bottom of the tower. A trap in the floor of # 
feeder prevents the animals from pulling small crumb 
into the cage. Temperature may be controlled with 
fans and moist towels under difficult weather condi 
tions. A bank of three or four cages can utilize a sing! 
manostat set at about 10 mm-Hg below 1 atm. (Birs 
Scientific Co., Dept. M16) 
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{tomatic Cage Washer 


elopment of an animal cage washer that 
o 40 cages per hour has recently been an- 
[he automatic washer cleans two cages at 
1 sizes up to 21% by 14% by 14 in,, or one 
;, be cleaned in sizes up to a maximum of 2114 
» 991, by 14 in. Animal feeders and other laboratory 
within these dimensions may also be cleaned 
» the machine. Closing the cabinet door starts the 
Jeaning cycle, which has the following sequence; hot, 
recirculated cleaning-solution spray for 30 sec; hot- 
water rinse for 60 sec; and a drain-dry period of 90 sec. 
However, the wash operation is adjustable up to 150 
ec. and the hot-rinse operation is adjustable up to 60 
ec, Residual matter that is removed from cages and 
feeders is caught in a screen basket. Automatic controls 
maintain temperatures. (Ransohoff, Inc., Dept. M12) 
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Photometer 

{ microphotometer that measures from 20 pylu to 
20 lu and indicates percentage of transmission, density, 
and phototube current directly has been produced. 
Three light-scattering cells are furnished with the in- 
srument. These include a square cell (path length, 
24cm) for use in density, transmission, absolute tur- 
bidity, and 90° measurements; a cylindrical cell for use 
at scattering angles from 0° to 147°; and a microcell 
assembly for use when the same continuous angular 
measurements on samples no larger than 2.5 cm®* are 
made. Optical transmission from 10-® to 100 percent 
s measurable. (American Instrument Co., Inc., Dept. 


Spectrophotofluorometer 


Continuous activation of compounds is possible with 
a spectrophotofluorometer that measures resulting fluo- 
rescence throughout the visible and ultraviolet regions. 
Quantities of 0.01 to 1 ug/ml may be determined in 
quantitative assays of organic compounds that fluoresce. 
Only 1 ml of sample is required, and a range of 200 
to 800 mp is covered by an activating and a fluorescent 
monochromator. The unit consists of a xenon lamp, 
monochromators, ballast and control for the lamp, a 
photomultiplier and a microphotometer. (American In- 
strument Co., Inc., Dept. M7) 


Surface-Quality Meter 


A gloss, color, and reflectance meter has been de- 
vised that makes automatic and recorded measure- 
ments of gloss, haze, transmittance, reflectance, color, 
and other spectral values related to specific geometric 
conditions of illumination and view. Several different 
types of exposure heads may be used with the instru- 
ment. These include reflectometers, gloss heads, a 
transomittometer, a goniophotometer, and a_haze- 
meter. A typical exposure head contains a light source, 
a comparison photocell, and a test photocell. The 
sample under examination is inserted in the head near 
the test photocell and is illuminated by light from the 
standard source, focused on it by lenses and mirrors. 
This illuminating light is reflected to the test cell. 


The exposure head is connected to the photometric 
unit. A zero adjustment compensates for stray light 
within the exposure head and is used to produce a 
zero reading on the dial when there is no sample in 
the sample area. The recorder can be made to record 
the values printed on the standard supplied. (Gardner 
Laboratory, Inc., Dept. M23 


Computing System 

Problem solutions are performed up to 50 times per 
second by 
an operator to change problem parameters and ob- 
serve instantaneously and continuously the resulting 
changes in problem solutions. Applications include 
the study of alternative-system configurations, opti- 
mizing the parameters of a defined system, solution 
of boundary-value problems, and trial-and-error de- 
sign of any given physical system. The system consists 
of a master generator and two basic computing units 
that are capable of solving problems up to the 12th 
order. The basic computing units contain six sum- 
ming amplifiers, six summing integrators, and 24 
coefficient potentiometers. The master generator pro- 
duces a train of control pulses and derives from these 
pulses a synchronized set of control signals. (GPS 
Instrument Co., Inc., Dept. M22) 


an analog computing system that allows 


Neutron Survey Meter 


Measurement of thermal and fast neutron fluxes of 
from 10 to 10*/cm? sec can be achieved with a porta- 
ble neutron meter. The instrument contains two boron 
trifluoride proportional counters, one of which meas- 
ures thermal neutrons. The other is sensitive only to 
neutrons with energies above the cadmium resonance 
at 0.176 ev. No response is given in the pure gamma 
flux of up to 100/mr hr. Fluxes of less than 10 neu- 
tron/cm? sec can be estimated. The meter scale is 
logarithmic and covers a range of from 10 to 104 
neutron/cm? sec. (Nuclear Instrument and Chemical 


Corp., Dept. M19) 


Aquatrator 

Karl Fisher reagent is utilized by an aquatrator for 
rapid determinations of moisture contents from 0.005 
to 100 percent in liquids and solids. The burettes have 
a capacity of 25 ml with a reservoir of 1000 ml, and 
the sample container has a capacity of 100 ml. Samples 
are weighed in a sample beaker with a magnetic stir- 
ring rod. An excess of the reagent is back-titrated with 
a standard solution of water and methanol. A double 
platinum electrode gives immediate readings of the 
approaching end-point, which is indicated on a meter. 
‘Precision Scientific Co., Dept M8) 


Cork-boring Machine 


A power cork-borer has been designed that produces 
accurately bored, smooth holes in rubber and cork 
stoppers for laboratory glassware. The instrument is 
essentially a condensed drill press with vertical motion 
inverted. The cutting tubes are driven at 800 rev/min. 
(E. H. Sargent and Co., Dept. M18) 
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Pictures of natural phenomena figure prominently in “Our Mr. Sun, 
like this High Altitude Observatory movie of an explosion on the sun. 


Presenting scientific information with the 
drama, excitement and humor of popular 
entertainment. 

The science programs have been in prepara- 
tion for several years under the guidance of a 
distinguished scientific advisory group. They 
are a serious attempt to bring to the public an 
understanding of the meaning of science and 
the work of scientists, showing their part in 
modern life and culture and helping to inspire 


interest in science among young persons. 


The first in a series 
of TV shows about science, 


sponsored by the 


BELL TELEPHONE SYSTEM 


“Our Mr. Sun” is a full-hour film in color, 
deals with solar physics, solar astronomy and 
the uses of solar energy. Its accuracy and 
authenticity are assured by a panel of the 
world’s leading scientists in solar studies, in- 
cluding Dr. Farrington Daniels, Dr, Armin 
Deutsch, Dr. Donald Menzel, Dr. Walter Orr 
Roberts and Dr. Otto Struve. Produced and 
directed by the Academy Award-winning di 
rector Frank Capra; animated drawings by 


UPA Pictures, Inc. 


Tune in this special science telecast on the CBS-TV Network, 10 to 11 P.M., E.S.T., 


November 19, 1956. Check local listings for time and station. 
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Seismology and the U.S. IGY Program 


A. P. CRARY 


After approximately 9 years in exploration seismology, Mr. Crary joined the staff 

of the Air Force Cambridge Research Center, as research scientist in geophysics, 

and he is still attached to this organization, although at present he is on loan to 

the International Geophysical Year offices in Washington, D.C. During the last 

4 years with the Air Force, Mr. Crary worked with the arctic ice island program, 

and in the IGY he is concerned with the antarctic operations. Mr. Crary re- 
ceived his training at St. Lawrence College and Lehigh University. 


EISMOLOGY is the study of elastic waves, 

or vibrations, the origin of these vibrations, 

and the manner of their propagation in the 
eterogeneous materiai of the earth. The subject is 
ite broad and includes many related subjects, the 
ajority falling into four categories: (i) the study 
{ earthquakes, (ii) the study of the earth through 
he manner of earthquake vibration propagation, 
iii) the study of the earth’s outer crust through 
ie use of artificial explosions, and (iv) the study 
bf the vibration of the earth brought about by the 
teraction of the atmosphere, hydrosphere, and 
ithosphere. It is along these general lines that we 
an discuss, first, the progress of seismology today, 
nd second, the U.S. International Geophysical 
ear approach to seismological problems. 


Earthquakes 


Foremost in importance is the study of earth- 
juakes and their effect on the community. How far 
as seismology progressed in regard to such prob- 
ms as outlining the regional and local areas that 
¢ most vulnerable to earthquake damage, de- 
ermining optimum construction to minimize earth- 
puake damage to structures, and last, predicting 
br forecasting the times and places of future earth- 
juakes? Seismology has provided answers to all 
ese Guestions with some degree of success. The 
humber of standard seismograph “listening” sta- 


tions in operation throughout the world is now 
about 300, and many additional pieces of special- 
ized equipment are located in areas of frequent 
earthquakes. The geographic location of majo1 
earthquakes—their epicenters—can be ascertained 
to a high degree of accuracy even though the site 
may be in an oceanic or sparsely populated area. 

Sites of minor earthquakes, however, can be 
found only if their epicenters are near the stations, 
and the 300 “listening” stations are quite naturally 
concentrated in areas of known activity and of 
population centers. Sufficient evidence has been 
accumulated to outline the general areas of earth- 
quake activity. The earthquake engineer can also 
tell, through special structural stress studies but 
mainly through close inspection of damages, the 
optimum structural design for particular areas as 
well as the most favorable construction sites. 

The problem of forecasting earthquakes has been 
attacked through the study of the accumulated 
strains in the crustal material of the earth. Ad- 
vances have been made in the last few years, mainly 
at California Institute of Technology, through two 
types of approach. In one, the accumulated sum 
of earthquake energy in local regions or over broad 
areas is calculated by using an empirical relation- 
ship between seismic wave energies and earthquake 
energies. The characteristics of change of the ac- 
cumulated energies are studied with time, and a 
simple mathematical relationship is found which 





can be extended into the future (Fig. 1). The 
deviation of this theoretical curve from that of the 
known energy release is a measure of the accumu- 
lated energy available for earthquake production. 
Various kinds of specialized equipment are also 
being built at present in which the strain can be 
measured directly. The accumulation and release of 
the strain can be characterized directly for the par- 
ticular region. 

From another viewpoint, the structural geologists 
and geophysicists are interested in details of earth- 
quakes as an insight into the tectonic activity or 
the deformation of the earth’s surface. In the fash- 
ioning of the earth’s outer features, movements 
may be accompanied by fracturing of crusting ma- 
terial, and it is this fracturing that initiates the 
seismic energy. Through study of the details of 
seismic recordings, the initial direction, magnitudes, 
and other characteristics of the fracturing move- 
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ments can be determined to give a bet 
standing of the processes of mountain ma 
cially folding of the crust, that are continually » 
work. It is of interest in this regard to know the 
depths at which this fracturing takes place, and 
this can also be determined from the study of th, 
seismogram recordings. 


under. 
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The Earth 


The second phase of seismological study puts the 
earthquake vibration to scientific use. The tremep. 
dous energies released during a large earthquake 
spread through the earth, refracting and refle 
according to their velocity and according to tle 
variation in density of the earth’s material. By the 
accumulation of travel times and by the characte 
of the vibrations at various distances from the 
area of the shock, information about the velociti« 
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Fig. 1, Earthquake elastic strain rebound characteristics in the Indian Ocean. In this diagram, the accumulated ener 
of earthquakes from a specific area, the Indian Ocean, is plotted against time. The linear shape of the characteristt 
according to Benioff, suggests tectonic movement of the compressional creep strain type, and, under certain assull> 
tions, the strain will represent the actual relative movement of the two fault surfaces as a function of time. In th 
original paper in August 1950, Benioff reported that enough elastic strain had accumulated to produce an eat 
quake of large magnitude. This actually occurred December 1951, as is noted in the figure, and brought the total a 
cumulated slip on the fault to the value predicted by the earlier rate. 
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DEPTH IN KILOMETERS 


Fig. 2. Use of earthquakes in the study of the interior of the earth. The graph shown here of the variations of the 
P-wave velocity with depth below the surface was determined by various researchers from study of the travel times 
of earthquakes to various recording sites. The boundary of the earth’s core, supposedly in liquid or semiliquid state, is 


very evident. 


and about the densities of the crust and the interior 
of the earth has been found (Fig. 2). Indeed, it 
has been almost wholly due to the efforts of seis- 
mologists that we now have an understanding of 
the physical properties of the various layers or 
shells that form the earth’s interior. This under- 
standing is also a prerequisite to the study of earth- 
quakes, for, until full knowledge of the earth’s 
structure is obtained, the character of the seismo- 
grams cannot be fully utilized to the extent that 
details of the ground motion at the site of the 
earthquake can be found. 

Earthquakes occur in their own time and place. 
Except for small aftershocks which nearly always 
follow in the wake of major earthquakes, the stu- 
dent of the earth is limited by the number of earth- 
quakes and by the areas in which they occur for 
details of the outer crust. Hence, these details can 
be best determined through use of artificial vibra- 
tion releases most easily obtained in large energy 
by explosiy es, which can be located as desired both 
in tme and space (Fig. 3). To the extent of en- 


Novemby 


1956 


ergies released, exploration can be made of local 
areas of the crust to depths usually within 30 or 40 
miles. This information forms a supplement to that 
obtained during earthquake energy releases, where 
logistic considerations limit the type of recording 
equipment and where part of the results must be 
first used to determine the time and place of the 
earthquake. Local studies are best exemplified 
commercially by seismic oil exploration and by simi- 


lar types of operations that are carried out to ob- 


tain depths of water over the oceans or of ice over 


icecaps. 
Atmospheric Disturbances 


Our last category of seismology involves a con- 
troversial subject but one quite familiar to all earth- 
quake seismologists—microseisms. Microseisms rep- 
resent the main source of the high background 
noise found in earthquake recordings. They are the 
gradually appearing and disappearing rumblings of 
background vibrations of the earth, and they are 
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atmospheric circulation. Hence, this sut 
on a new and important aspect, the stu 
atmospheric disturbances. The seismolo 
attempted to utilize microseisms in de+ 
hurricane centers, frontal atmospheric 
sages, and other centers of disturbance 


detectable on the sensitive earthquake recording 
units. Microseisms are dissimilar to earthquakes, 
for the continual earth motion contains no sudden 
bursts of energy. For years a mystery, they have in 
the last 15 or 20 years been studied at considerable 
length and found to be caused by anomalies of 
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Fig. 3. Crustal studies at sea by use of artificial explosions. The upper figure is the time-distance graph in wha 
seismic wave arrival times obtained at various distances between two shot locations (at 0 and 70 kilometers) 
plotted. The slopes of the lines connecting the points determine the apparent velocities beneath the surface. 1 
lower figure shows the final results of the experiment, in which three distinct layers were found beneath the ocean fo: 
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fhis difficult and exacting study still continues, and 
the present solution appears to be far from satisfac- 
‘ory, Awaited mainly is better knowledge of violent 


mospheric phenomena over the oceans, for it is 


‘hrough the medium of the oceans that the ma- 
rity of microseismic energy is transmitted from 
e air to the earth. 

\ characteristic of seismic vibrations that dis- 
jnguishes the various categories is the frequency 
or tone of the vibrations. A continued loss by re- 
those ap- 


dection of the shorter wavelengths- 


yroaching the areal extent of discontinuity surfaces 
_gives a preference at long distances to the lower 
frequencies. Hence, except for special types of 
waves, the strength of the source and the duration 

f travel of vibrations generally determines the fre- 
quency spectrum recorded. For artificial waves, the 
frequencies usually vary from a few hundred cycles 
yer second to a large fraction of a cycle per sec- 
ond: for microseisms, the frequencies are generally 
from | to 0.1 eyele per second, and for earthquakes 
from about | to 0.002 cycle per second. In the latter 

ategory, it is easier to think of this characteristic 
n terms of wave period—from | second to as much 
as 8 minutes per cycle. Normal earth movements 
caused by footsteps or the passing automobiles are 
noticed as high frequency vibrations locally; hence, 
they are serious handicaps to such operations as oil 
prospecting. However, to the standard earthquake 
instrument of long periods, these local noises are of 
less consequence. 

A brief description may be made of another vi- 
bration characteristic. Instead of a single type 
wave motion that has in a certain medium a defi- 
nite velocity, such as we are accustomed to in sound 
in the air, there are two main types of vibrations, 
each having in a given medium and under a given 
circumstance a characteristic velocity. These are 
defined by the direction of travel. In the P, or com- 
pressional wave, particle motion is parallel to di- 
rection of travel, while in the S, or transverse wave, 
particle motion is at right angles to the direction 
of travel. The P wave can be originated by com- 
pression such as an explosion or a weight dropping. 
The S wave is activated by a shear or tearing 
motion such as is found in earthquakes. The latter is 
more difficult to form by artificial means. The S 
transverse wave cannot be transmitted through a 
liquid material. At a boundary surface, especially 
noted at the surface of the earth, other types of 
waves are produced that vary in velocity with fre- 
quency. These are the main destructive waves in 
earthquakes, and they attain quite large ampli- 
tudes. At boundaries separating materials of differ- 
ing characteristics, the incoming waves are re- 
flected back and refracted onward in varying per- 
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centages, also separated into wave types. The final 
vibrations recorded on the seismographs are there- 
fore extremely complicated. 


IGY Program 


In 1951 the executive board of the International 
Council of Scientific Unions (ICSU) appointed a 
special international committee to supervise the 
planning and world-wide cooperation of a program 
of geophysical observations, called the Special Com- 
mittee for the International Geophysical Year 
(CSAGI). National been 


established in more than 


committees have now 
$5 nations to administer 
this program. In the United States, panels have 
been set up for each of 13 scientific disciplines to 
plan the details of the various operations, which 
are to cover the period July 1957—January 1959. 
The panel for seismological work consists of lead- 
ing seismologists of the United States. It was orig- 
inally under the leadership of James B. Macelwane. 
Following his untimely death early in 1956, this 
responsibility was taken over by Perry Byerly. The 
review of the proposed projects can best be out- 
lined by reference to the four classifications men- 
tioned previously. 

One of the obvious recommendations of inter- 
national interest in regard to seismology was the 
increase in the number of seismographic stations 
throughout the world, with the emphasis on those 
vast areas such as the Pacific Ocean, the Antarctic 
Continent, and the Arctic Ocean basin, where such 
installations are either very scarce or nonexistent. 
To date, a total of more than 20 new earthquake 
recording stations are planned during the IGY, 
and it is expected that others will eventually be 
added. Nine of these stations are to be installed 
by the United States; three in the equatorial Pacific 
Ocean, two in the arctic areas, and four in Ant- 
arctica. 

This increase in the number of station seismo- 
graphs contributes both to the more detailed study 
of earthquakes in the vast unpopulated or little 
populated areas and to the study from earthquake 
waves of the earth’s composition. This will be true 
both of the outer crust of the earth, which is not at 
all uniform throughout the world, and of the 
earth’s interior through increase of data available 
from major earthquakes. 

A direct contribution to the study of earthquake 
characteristics will be made by the installation of 
two linear strain seismographs by California Insti- 
tute of Technology. These installations will be 
made in the Andes Mountain region of South 
America, giving the manner 
whereby crustal strain is built up and released as 
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Fig. 4. Microseismic activity associated with a cold front. The three surface weather maps on the left show a cold 
front moving eastward across the United States Atlantic Coast. It is noted that the microseismic activity, as seen on 
the graph at the right, does not reach its peak until the cold front is over the ocean, and that it dies out as the front 
moves into deeper water. Other types of microseisms, associated with hurricanes, show maximum intensity when t! 


disturbance is over the deep waters of the ocean. 


earthquakes in this mountain range. Hence, it will 
be a beginning to understanding and comparison 
on a world-wide basis. 

Studies of the characteristic velocities and of the 
densities of the interior of the earth will be aug- 
mented during the IGY, not only by the additional 
stations planned, but also by special equipment 
to be located at existing stations. The Lg wave is 
a short-period transverse vibration that was found 
by observers at Lamont Geological Observatory of 
Columbia University a few years ago. These waves 
are transmitted only over the type of outer crust 
associated with continents or continental blocks. 
Hence the geographic distribution of these conti- 
nental-type crusts can be outlined by the study of 
earthquake records of stations where instruments 
are tuned to the frequency of the Lg wave. It is 
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planned to make three more of these units available 
during the IGY, with locations at Trinidad, Britis 
West Indies, at Huancayo, Peru, and at one of the 
antarctic stations. 

In recent years instrumentation has been per- 
fected which will respond to earthquake waves 
having vibrational periods up to 500 seconds. To 
date, seismograms from these long-period instru: 
ments of two earthquakes have shown waves of this 
long period. Such surface waves, by virtue 0 
their extremely long wavelengths, penetrate deep 
into the earth and may be considered as tt 
sulting from free earth vibrations. Ten of thes 
long-period instruments are being built at Lamon! 
Geological Observatory, and it is expected that 
these will be installed for the IGY at permanent 
seismograph station sites: Honolulu, Territory “ 
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antiago, Chile; Uppsala, Sweden; Lwiro, 
ongo; Hong Kong; Trinidad, British 
's; India, Japan, and two other sites not 
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Belgian 
West Ir 
s yet determined, 
| Microseismic knowledge will be vastly improved 
during the IGY, partly because of the increase in 
of seismograph stations throughout the 
t mainly by the larger networks of meteor- 
and oceanographic observation stations. 
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ological 


4n increased effort will also be made to report 
periodically on an international basis the micro- 
ismic disturbances present on all earthquake sta- 
‘ion seismograms. Microseisms in the Pacific and 


antarctic areas can be studied for the first time 
with the advent of networks of seismic, meteorolog- 
ical, and oceanographic recording sites. 

A large IGY program will also be undertaken in 
the third classification mentioned here, the study 
of the outermost earth’s crust by artificially created 
explosions. Five projects are planned in this regard. 
[wo of these are in exploration of the upper 
crustal material under the Atlantic and Pacific 
oceans. Seismic refractions and reflections, giving 
sediment thickness and crustal layering velocities, 
will be made on north-south traverses in both the 
\tlantic and Pacific deep basins. These will be done 
by Lamont Geological Observatory and Scripps 
Oceanographic Institution. In the Atlantic Ocean, 
measurements will be made on a traverse running 
almost the full length of the western and eastern 
basins. In the Pacific, the work will be concentrated 
in the Southern Hemisphere between the equator 
and 20 degrees south latitude, and from 160 de- 
srees west longitude to the west coast of South 
America. 

Another area in which similar detailed studies 
will be made is along the transition zone between 
the deep ocean basin and the continental region off 
the eastern coast of the United States. These studies 
will be made by the University of Wisconsin. Stud- 
ies of continental crustal depths will be made in 
the Andes section of South America. The relation 
of these depths to elevations of the mountain areas 
will be a continuation of similar measurements 


made in the Rocky Mountain region. This program 
will be undertaken by the department of terrestrial 
magnetism of the Carnegie Institution of Washing- 
ton. 

The final program of the study of the earth’s 
surface structure deals with the unique Antarctic 
Continent. On 
thousand miles of 
studies will give information on the thickness of 
the ice cover. A special effort will be made also 


oversnow traverses across several 


inland ice, seismic reflection 


along these traverse areas to obtain the velocity 
variations in the snow and ice with depth. This 
should result in information on the rate of snow 
and firn compaction near the surface and on tem- 
peratures in the interior of the glaciers. 

To carry out this IGY seismological program, an 
intense effort is under way by leading universities 
with large seismological interests, by the U.S. Coast 
and Geodetic Survey, the department of terrestrial 
magnetism of the Carnegie Institution of Wash- 
ington, and other agencies to build the vast quan- 
tity of instruments that will be needed and to re- 
cruit the seismologists who will carry out the world- 
wide observations. It is hoped that the increased 
impetus of the IGY undertaking will lead to ex- 
panded permanent facilities throughout the world 
and expanded interests in the studies of the struc- 
ture of the earth, earthquakes, and microseisms. 
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On Going Berserk: 


a Neurochemical Inquiry 


HOWARD D. FABING 
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neurology at the University of Cincinnati. During World War II he was direct, 
of the School of Military Neuropsychiatry in the European Theater of Opera. 
tions. His research activities have been in the fields of parkinsonism, narcoles 
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chemistry of mental disorders. This article, which is being published simultany. 
ously in the American Journal of Psychiatry, is based on a paper presented y 
the annual meeting of the American Psychiatric Association in Chicago, Ill. o, 
4 May 1956. It is published here with the permission of the American Journal 


ERSERK was a mighty hero in Norse my- 

thology. Legend states that he was the 

grandson of the mythical eight-handed 
Starkadder. He was renowned for his consummate 
bravery and for the fury of his attack in battle. 
He had twelve sons who were his equals in courage. 
He never fought in armor but in his ber sark, 
which means “bearskin” in the Nordic languages. 
Thus the term berserk became synonymous with 
reckless courage. During the Saga time (/) in Ice- 
land and in the Scandinavian countries (A.p. 870— 
1030), and for some time prior to that period of 
careful historical recording, the Berserks, appar- 
ently bearing the same name as the legendary war- 
rior, arose as a predatory group of brawlers and 
killers who disrupted the peace of the Viking com- 
munity repeatedly. Today in the United States we 
would probably use such slang terms as mobsters 
and hoodlums in classifying them. 

There is a fascinating theory that Berserksgang, 
or the act of “going berserk,” which was the hall- 
mark of the discordant behavior of the Berserks, 
may not have been a psychogenically determined 
habit pattern, but may rather have been the re- 
sult of eating toxic mushrooms. This idea, fantastic 
though it may appear at first glance, has won gen- 


of Psychiatry. 


most widely used to produce temporary psychoses 
throughout history. Among these are the Amanii, 
muscaria and Amanita pantherina of Eurasi; 
The muscaria species (4) is the more common 
These two species are distinct from those species 
of the genus Amanita which kill the eater (phal. 
loides, verna, and virosa), and which contain ; 
deadly hemolysin (3). 

The muscaria fungus is commonly known as f\ 
agaric. Albertus Magnus (6) noted before a: 
1256 that when it was freshly cut and placed in 
a dish of milk or water it killed flies (Musca) when 
they ingested its juice, and Linnaeus reported that 
it had been advocated for killing bedbugs (7). |: 
has long been used orgiastically by Siberian tribes 
of the Kamchatka Peninsula. The first European 
to describe the practice was von Strahlenberg ir 
1730 (8). Prodigious feats of physical strength ar 
reported to have been accomplished under its in- 
fluence. Vanderlip wrote (9), “Curiously enough, 
after recovering from one of these debauches, they 
claim that all the antics performed were by com- 
mand of the mushroom.” The myths of the Kor- 
yaks contain the belief, which is held to this day, 
that a person affected with fly agaric is guided by 
the spirits of the Wapaq that live in the mush- 
room. If an old man should eat agaric and the 
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eral acceptance among Scandinavian scholars, ac- A 
cording to Larsen (2). It is the purpose of this Wapaq within the agaric should whisper, “You as 
article (3) to review this theory in the light of have just been born,” the old man would begin rep 
present-day studies on hallucinogenic drugs that to cry like a baby. If the Wapaq should say, “Go pick 
have chemical similarities to mescaline and lysergic to the afterworld,” then the old man would die, o'ck 
acid diethylamide (LSD-25) and that are capable according to the Koryaks’ belief (10). Jochelser, vei 
of producing model psychoses. who traveled among the Koryaks in 1900-0, mes 
: wrote (11): “Fly-agaric produces intoxication, ona 

Mushroom Eating hallucinations, and delirium. Light forms of it- de 

Certain members of the vast botanical family of toxication are accompanied by a certain degree o veut 
mushrooms have been among the “phantastica” animation and some spontaneity of movements com 
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\fany shomans, previous to their seances, eat fly- 
¢ to get into ecstatic states... . Under strong 
‘ntoxication the senses become deranged ; surround- 
ae objects appear either very large or very small, 
ations set in, as do spontaneous movements 
vulsions. So far as I could observe, attacks 
of ereat animation alternate with moments of 
deep depression. The person intoxicated by fly- 
qaric sits quietly rocking from side to side, even 
taking part in conversations with his family. Sud- 
denly his eyes dilate, he begins to gesticulate con- 
vulsively, converses with persons whom he imag- 
nes he sees, sings, and dances. Then an interval 
of rest sets in again. However, to keep up the in- 
‘oxication additional doses of fungi are necessary. 
_. There is reason to think that the effect of 
fy-agaric would be stronger were not its alkaloid 
quickly taken out of the organism with the urine. 
The Koryak knows this by experience, and the 
urine of persons intoxicated by fly-agaric is not 
wasted. The drunkard himself drinks it to prolong 
his hallucinations, or he offers it to others as a 


agaric t¢ 


i alluc In 


and con 


” 
treat. 
The drinking of the Siberian mushroom eater’s 
urine during these amanita debauches has been 
noted by many other travelers (1/2). An early 


atirical comment on this practice was made by 
Oliver Goldsmith in 1762 (13). It is reported 
that such urine can be drunk successively by as 
many as five people, passing in and out of one into 


the next, so that all of them can gain the hallucino- 
genic effect from one dose of mushrooms. It would 
be revealing to know the chemical composition of 
the hallucinogen which is passed around in the 
urine of these tribesmen, but this fact is not known. 
Studies looking toward the solution of this prob- 
lem have been undertaken by Evan Horning and 
his associates at the National Institutes of Health. 
In 1953 Wieland and Motzel (1/4), employing 
paper chromatographic analysis, determined that 
this mushroom, Amanita muscaria, as well as 
Amanita mappa, and Amanita pantherina, all 
contained bufotenine, or n-n-dimethyl serotonin, 
an indole compound first isolated and defined 
chemically by Handovsky (1/5) in the skin of 
poisonous toads. 

Arthur Drew has given an account of a modern 
version of Amanita muscaria poisoning (16). Drew 
reports, “the patient, a middle-aged tavern keeper, 
picked some wild mushrooms and ate them at 10:00 
o'clock one night in October 1955. These mush- 
rooms were later identified by the botany depart- 
ment as Amanita muscaria. Two hours after in- 
gestion the patient had an explosive onset of diar- 
thea, profuse sweating, excessive salivation and 
vertigo. He fell asleep and wakened at 2:00 a.m. 
comple disoriented, irrational and_ violent. 


November 1956 


When he was admitted to University Hospital, 
Ann Arbor, Mich., his nail beds were dusky and 
he appeared cyanotic; blood pressure was 150/90, 
pulse 120, respiration 24 per minute, and his tem- 
perature 98.4°. He did not react to deep pain 
stimulation, but responded to pinprick. He was 
disoriented in all three spheres. Somnolence alter- 
nated with periods of excitement. He thought that 
he was in hell and identified the interne, nurses, 
and attending physicians as Christ, Satan, God, 
or angels. Nursing notes on admission indicate that 
he was threshing about in bed, talking constantly 
and irrationally. 

“As the day wore on, the content of his hallu- 
cinatory and illusional output remained almost 
entirely religious. He constantly misidentified a 
tall resident physician as Christ. He kept referring 
to nurses and other attendants as God or angels. 
He felt that he was in the Garden of Eden, and 
then in hell. As evening came he cleared up men- 
tally, lost his motor excitement, and felt relaxed. 
All laboratory tests were within normal limits. He 
appeared to be recovered on the following morn- 
ing and was discharged.” 

Another mushroom-eating practice deserves 
mention. Ever since the time of the conquest of 
Mexico by the Spaniards in 1522 there have been 
references (12, 17) to a sacred fungus, teonanacatl, 
employed by the Aztecs and other Mexican Indi- 
ans. Schultes (18) identified this as the mushroom 
Panaeolus campanulatus var. sphinctrinus in 1938. 
This “fungus of the devil,” as the early Spanish 
priests called it, is now under study by R. Gordon 
Wasson (19) and his wife, Valentina P. Wasson. 
The Wassons have eaten the mushrooms and re- 
port visual hallucinations in brilliant colors, an 
ecstatic state of heightened perception, loss of time 
and space perception, and a serene feeling of in- 
ward peace while being drawn into an “other- 
worldly detachment” during dissociation periods 
of at least 6 hours’ duration. 

Wasson reports that there are many colloquial 
names for the mushrooms at the present time. He 
writes, “Every Indian language in Mexico has its 
own name for the divine mushrooms, and, as you 
would expect with sacred growths, every village 
is apt to use evasive or euphemistic names as well. 
In Nahuatl (the language of the Aztecs) the name 
was teo-nanacatl, ‘God’s flesh, but we find in a 
village where classic Nahuatl is still used today 
that the word is apipiltzin, ‘little children of the 
waters.’ ”” Wasson has also noted the terms nti-si- 
tho, tu-m’uh, mbeydo, and others used by other 
ethnic groups. He has identified species of four 
genera of Mexican mushrooms in use at this time 
for their hallucinatory properties, Panaeolus, Stro- 
pharia, Conocybe, and Drosophila (also called 
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Psathyrella). Species identification among these 
genera has not been completed. The chemistry of 
these mushrooms is not known. It would be inter- 
esting to determine whether or not they contain 
bufotenine. There is no report of urine-drinking 
among Mexican ritual mushroom eaters. 

Other evidence suggests the use of bufotenine as 
a hallucinogenic substance. Fra Ramon Pane, who 
came to America with Columbus on his second 
voyage, described the ceremonial use of cohoba 
(20), a snuff derived from the seeds of the tree 
Piptadenia peregrina, as early as 1496, reporting 
that “it intoxicates them to such an extent that 
when they are under its influence they know not 
what they do.” This inhalant was so potent in 
producing temporary states of dissociation that 
it became tribal custom for the women to tie up 
the Otomaco Indians when they used it. Strom- 
berg determined that bufotenine was the active 
indolic principle of cohoba (2/). Recently Horn- 
ing et al. (22) were able to find a few milligrams 
of the snuff in the bottom of a Piaroan cere- 
monial snuff-box in the Smithsonian Institution. 
Paper chromatographic analysis showed that this 
snuff contained large quantities of bufotenine. 
Evarts (23) and Fabing (24) have also found that 
the effect of bufotenine in experimental animals 
is reminiscent of the effect of LSD-25. It would 


appear, then, that there is chemical, experimental, 
and anthropologic evidence that bufotenine is one 
of the hallucinogenic indoles, that it is distributed 
widely in nature, and that one of its chief sources 
of supply is the mushroom. 


Berserksgang 


A vivid description of the behavior of the Viking 
hoodlums is given by Schiibeler, who relied on the 
renowned Norse historian, Munch, in his account 
(25): “In the old Norwegian historical writings 
it is mentioned, in many places, that in olden times 
there was a specific kind of giants who were called 
Berserks, that is, men who at certain times were 
seized by a wild fury, which, at the moment, 
doubled their strength and made them insensible 
to bodily pain, but which also deadened their 
humanity and reason, and made them like wild 
animals. This fury, which was called ‘Berserks- 
gang,’ occurred not only in the heat of battle, 
but also during laborious work. Men who were 
thus seized performed things which otherwise 
seemed impossible for human power. This condi- 
tion is said to have begun with shivering, chatter- 
ing of the teeth, and chill in the body, and then 
the face swelled and changed its color. With this 
was connected a great hotheadedness, which at 
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last went over into a great rage, under whic 
howled as wild animals, bit the edge 
shields, and cut down everything they n 
out discriminating between friend or fc 
this condition ceased, a great dulling of 
and feebleness followed, which could last { 
or several days.” 

One of the curious aspects of Berser/ 
that it disappeared abruptly in the 12th 
A.D., after plaguing Viking sociopolitical life fy 
more than three centuries. In 1784, Samuel Ip 
renzo O@dman (26), a theologian at the Universix 
of Upsala, undertook to explain the phenomeno 
of going berserk. He reviewed the Sagas for descrip. 
tions of the state. He found King Halfden’s Ber. 
serks depicted in Rolf’s Saga in this manner: “(y 
these giants fell sometimes such a fury that the 
could not control themselves, but killed men 
cattle, whatever came in their way and did no 
take care of itself. While this fury lasted they were 
afraid of nothing, but when it left them they wer 
so powerless that they did not have half of their 
strength, and were as feeble as if they had jus 
come out of bed from a sickness. This fury lasted 
about one day.” 

@Mdman also recounted a tale from the Her. 
verar Saga. There were twelve brothers who lived 
on the island of Samsée in Denmark. Orvar-Odd 
sailed to the island with his Viking ships, debarked 
and went inland to visit his cousin, Hjalmar. The 
twelve Danish brothers went beserk and killed his 
crews to a man. When he returned to the shor 
with his cousin, he encountered the Berserks, who 
were then in the enfeebled state after their fur. 
Hjalmar killed one, and Orvar-Odd killed the 
other eleven. @dman saw in this fury followed by 
a state of exhaustion a paroxysm, and stated, ‘] 
am not of the opinion that these ecstasies can be 
explained as effects of a peculiar temperament or 
of autosuggestion because . . . they were not able 
to keep up their hated arrogance between parox- 
ysms.”” 

He argued further, “Since the vegetable king: 
dom gives us various means to bring our power o 
imagination into chaos and to induce the mos 
ferocious excesses of courage, I am inclined to be 
lieve that the Berserks had knowledge about such 
an intoxicating means, and that they made use ¢ 
it and kept it secret so that their prestige would 
not be reduced by the general populace’s know- 
edge of the simplicity of the technique.” He then 
reviewed the possible botanical products indigt- 
nous to Scandinavia which might have been used 
in this manner, and decided that flugswamp, the 
mushtoom Amanita muscaria, was the one which 
solved the riddle of the Berserks. 
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He the. compared the accounts of Berserksgang 
i the Sugas to the “amanita debauches” of the 
Korvaks and other far-eastern Siberians, and found 

e almost identical behavior patterns. In 

e of his contention, he turned to theo- 
jlistory. He stated, “What in particular 

me to argue for flugswamp is the fact 


them to 
furthera 
lk 01 al 


seems U 


shat to partake of it is a custom from that part of 
{sia from which the pagan god Odin, with his 
»antheon, made their migration to our North. 


Its (the mushroom’s] use was spread by these 
hordes who used them and traveled northward. 
The history of the Berserks in our North begins 
with Odin’s coming. Not only this, but it fits so 
well with the intentions of a conqueror who 

could make himself feared and safe among foreign 
people.” 

More than a century later, in 1885, F. C. Schii- 

beler, a physician and Norway’s great botanist, 
arrived at the same conclusion. He wrote (25) 
“I still have a vivid remembrance that, on con- 
fronting all the symptoms that appeared under the 
so-called ‘Berserksgang,’ I came to the conviction 
that this paroxysm could hardly be anything but 
a kind of intoxication, the symptoms of which 
reminded me of the effects of taking fluesop [the 
Norwegian equivalent of Swedish flugswamp). 
Some time after I had come so far in this matter, 
I happened to find, while looking for something 
else, that the Swedish professor, Samuel @dman 
had uttered the same opinion a hundred years 
ago. 

Schiibeler agreed with @dman concerning the 
similarity between Berserksgang and the behavior 
of Siberian mushroom-eaters. He added that he 
could not agree with Munch that the condition 
was a “periodically returning insanity,” because 
the symptoms were of a peculiar sort not ordinarily 
seen by physicians, and because they were the same 
each time a man went berserk. He argued that the 
effects could not be those of malted beverages be- 
cause the latter produced quite different behavior 
patterns, and that distilled spirits were not known 
in Norway before a.p. 1531. In addition, opium 
and cannabis were unknown to the Nordics in saga 
times. He argued too, in favor of secrecy concern- 
ing mushroom-eating among the Berserks, and that 
for this reason no accounts of the practice were 
written down. He wrote, “The Berserks were 
feared by everyone, and they could, in a certain 
sense, enforce their pleasure. It is therefore in the 
nature of the case that they tried as best they 
could to keep this peculiar reputation in the eyes 
of the people. Hence, the knowledge of the intoxi- 
cant was probably transferred as a secret from in- 
dividual to individual.” It is worthy of note that 
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the Wassons find a similar attitude of 
among the Mexican peons who use sacred mush- 
rooms today. 

Schiibeler pointed out, too, that the more en- 
lightened Viking leaders soon learned that the 
state was one which could be prevented, and there- 
fore could be legislated against. He wrote: “Before 
Erik Jarl left Norway he called together (in 1015 
A.D.) the feudatories and the mightiest peasants in 
order to deliberate with them about the lawgiving 
and the rule of the country. At this meeting camp- 
fighting (holmgang) was abolished, and Berserks 
and robbers were outlawed. In Thorlak’s and 
Ketil’s Icelandic Christian Law, which was adopted 
in 1123 a.v., there is the following decree: ‘If 
someone goes berserk, he is punished with three 
years of banishment and the men 
who are present are also banished if they do not 
bind him; but if they bind him, none are punished. 
If this is repeated, then the punishment occurs.’ ” 

Schiibeler regarded this as proof that the Vikings 
came to know that the paroxysm was temporary 
and preventable. Berserksgang ceased after this 
law was passed. 

Fredrik Grén (27) reviewed the subject of the 
fury of the Berserks in 1929, and did not agree 
with the @dman-Schiibeler hypothesis. He pointed 
out that because of the general reliability of the 
historical Icelandic family sagas, none of the 
about Berserksgang 
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authors who have written 
have raised any doubt about the reality of the 
phenomenon, but the explanations for it have 
varied over a wide range. Even in the more fan- 
tastic prehistoric Sagas there are enough common 
traits in the descriptions to establish a background 
of reality for the phenomenon. He feels, however, 
that the best explanation would be that of ecstatic 
fury psychogenically determined in a group of 
aggressive psychopathic personalities. 


Bufotenine 


Recently several of us have had the opportunity 
to study the effects of the intravenous injection 
of bufotenine in the human being (28) during the 
course of inquiries into possible chemical factors 
in the causation of schizophrenia (24, 29, 30). 
The subjects were healthy young long-term con- 
victs at the Ohio State Penitentiary (3/). All were 
well above the normal intelligence level, all had 
been college students, none were recidivist crimi- 
nals, and all were considered to be relatively stable 
emotionally. Injection of 1 part of bufotenine base 
in 1.8 parts of creatinine sulfate were given stead- 
ily over a 3-minute period. A dose of 1.0 milligram 
of bufotenine produced only a sensation of tight- 


235 





ness in the chest and paresthesias of the face. Two 
milligrams produced a “tightness in the stomach” 
plus flushing and a purplish hue of the skin of 
the face. Four milligrams produced a sensation of 
tingling in the face and neck, a sense of chest 
oppression, a subjective report that “a load is 
pressing down from above and my body feels 
heavy,” and a “very pleasant Martini feeling.” 
This was followed by visual hallucinations of vivid 
red and black blocks moving before the visual 
field, inability to concentrate, and a feeling of 
great placidity and less anxiety than before the 
onset of the experiment. The face appeared lividly 
purple for 13 minutes. 

Eight milligrams produced an immediate sen- 
sation of light-headedness, burning in the face, 
hyperpnea, deep purple facial color, and a sense 
of calm. At the end of the injection, the subject 
blurted, “I see white straight lines with a black 
background. I can’t trace a pattern. Now there 
are red, green, and yellow dots, like they were 
made out of fluorescent cloth, moving like blood 
cells through capillaries.” Six minutes later he re- 
ported that he felt relaxed and languid. In retro- 
spect he said, “Even at the height of this, my mind 
felt better and more pleasant than usual.” 

Sixteen milligrams produced severe purpling of 
the face and facial sweating, tingling sensation 
throughout the body, a feeling that the chest was 
crushed, and the onset of hallucinations of purple 
spots on the floor, all in rapid succession before 
the injection was completed. Three minutes later 
the visual phenomena were gone, but space per- 
ception was impaired. The subject complained of 
difficulty in concentration, and he could not sub- 
tract serial 7’s from 100, saying that he was “all 
loused up.” During the next hour his face remained 
deeply purple, he was unable to express himself 
in words, stating that his mind felt crowded, and 
he showed motor restlessness, stating that he 
wanted to “walk it off’ and that “my body feeis 
nervous.” Time and space perception were grossly 
impaired, and he expressed depersonalization feel- 
ings with such statements as “I am here and not 
here.” 

Nausea was an initial accompaniment of the 
syndrome as the injection began, and it proceeded 
to retching in the 16-milligram dose. Nystagmus 
and mydriasis occurred in all cases, and they in- 
creased in magnitude and duration as the dose 
increased. Pulse and blood pressure changes were 
minimal throughout. Another noteworthy finding 
was that of relaxed placidity and languor which 
all subjects reported for as much as 6 hours after 
injection. They lay contentedly in bed, feeling 
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pleasantly relaxed, stating that they felt a Jack ,: 
drive rather than a sense of fatigue (32). The 
observations were repeated on a later daic, whe, 
six other convicts were used as subjects. The nal 
sults were of similar type, except that lesser sy). 
toms occurred if the injection was slowed to g }\, 
minute period rather than a 3-minute period 

It would appear, then, that intravenous byfo. 
tenine is hallucinogenic for man, that its actio) 
is rapid, and that the duration of effects is fleetins 
except in higher dosages. As the dose is increased 
distortion of time and space perception occurs, 3s 
do depersonalization and bodily restlessness, \). 
driasis and nystagmus make one thing that at leas 
a portion of this drug’s action is in the brainstem 
tegmentum. The picture that remains most vivid) 
in the memory of the observers is the purple fac 
of these subjects. If the color of an eggplant wer 
diluted, it would approximate the hue which thei; 
faces assumed. An artist could describe the colo; 
more accurately, but he would have to use 1 
word “purple” in his description. 

Students of model psychoses are confronted con- 
stantly with the general “schizophrenic” respons 
of subjects despite wide individual variations in 
behavioral activity. Much of this case-to-case vari- 
ation may be the result of personality differences, 
or it may be culturally determined. In many Or. 
entals, for instance, the use of cannabis provoke 
erotic ideation and behavior for the most par. 
whereas in our culture it is used primarily by de- 
votees of music who do not become sexually stimv- 
lated by the drug in most cases. 

Within the dimensions of such variations, ther 
seems to be much in common between Amanite- 
eating experiences and the response to intravenous 
bufotenine. When the purpling of the faces, as 
well as the hallucinations, the motor restlessness, 
the time and space distortion, the depersonaliz- 
tion, and the terminal languor of our experiment:l 
subjects are placed in juxtaposition with the ac- 
counts of the rage of the Berserks, the mushroom 
debauches of the Siberians, and Drew’s recent cas’, 
the general similarity is striking. 

It would appear, then, that recent observations 
on the human being tend to support the Odmar- 
Schiibeler hypothesis that the Norse giants at? 
Amanita muscaria to produce the ecstatic reckles 
rage for which they are renowned, and which w* 
a culturally accepted temporary psychotic aber 
tion in their group. Berserksgang on a hill in Ice 
land in a.p. 955 might well have had the same 
neurochemical basis as an injection of bufotenine 
under experimental conditions in Columbus, Ohi 
1000 years later and 3000 miles away. 
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Summary 


fhe ingestion of hallucinogenic mushrooms by 
siberian tribes of the Kamchatka peninsula and 
by Indians of the Mexican highlands has been car- 


eq out in ritual and orgy for centuries. @dman 


and Schiibeler have advanced the hypothesis that 
‘ye furious rage of the Berserks in the heyday of 
Viking culture a thousand years ago was brought 
about by the same agency, specifically, by the 


mushroom Amanita muscaria. A few years ago it 
vas found that these fungi contain bufotenine, or 
»-n-dimethyl serotonin, a substance that is under 
rutiny at this time for its possible neurochemical 
role in the causation of schizophrenia. Recent ob- 
rvations on the intravenous injection of bufo- 
‘nine in man disclose that it is a hallucinogen 
and that its psychophysiological effects bear a re- 
«mblance to the Berserksgang of the Norsemen in 
the time of the Sagas. These observations appear 
to offer support to the @dman-Schiibeler conten- 
tion that the famed fury of the Berserks was what 
we would call a model psychosis today. 
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HE number of atoms inherited from the 

matter which is passed on to the next gen- 

eration depends on three factors: (i) the 
fraction of the total number of atoms of the 
mother which were passed on to the newly born; 
(ii) the number of inherited maternal atoms that 
are replaced before birth of the grandchild by 
atoms from nutrients; and (iii) the number of 
maternal atoms still present at pregnancy which 
can be used for development of the embryo of the 
next generation. 


The quantity mentioned first depends essentially 


on the weight ratio between the mother and the 
newly born. This quantity does not vary much from 
element to element. However, sodium, chlorine, 
and sulfur are preferred by the body of the newly 
born, whereas potassium, calcium, magnesium, and 
phosphorous are preferred by the body of the 
mother. The greatest discrepancy from an equi- 
librium distribution is seen in calcium. The concen- 
tration of calcium is about 3 times larger in the 
hody of the mother than in the body of the newly 
born. The reason for this is the calcium deficiency 
of the developing skeleton of the newly born. 

The loss of inherited atoms before reproduction 
of the animal and the usability of the still-present, 
inherited atoms for the development of the embryo 
of the next generation vary decidedly from element 
to element. 

It has long been recognized that food supplied 
to the body is not only used to supply energy but 
is also of great importance in the replacement of 
used parts of the body. However, only in the last 
decade has interest begun to develop in the quan- 
titative side of the second function of the nutrients 
and in determining the lifetime of molecules and 
atoms in the bodies of animals and plants. 


Replacement of Sodium Atoms of the Body 


As the first example for the replacement of atoms 
present in the body by atoms absorbed from food, 


for the translation. 


we shall consider the fate of the sodium atoms } 
the organism. If radioactively labeled sodium 
example, in sodium chloride—is supplied to th; 
body, the supplied sodium ions mix rapidly wit! 
the sodium ions circulating in the body fluid. There. 
fore, the percentage of elimination of radioactiy; 
sodium is equal to the percentage of elimination of 
the total amount of circulating and easily exchange. 
able bound sodium in the body. 

Each day about 4 percent of the radioactiy 
sodium present in the human body is eliminated 
(1-3). Therefore, the half-life of the sodium atom; 
circulating in the body is about 2 weeks. About 54 
grams of sodium are present in the extracellular 
fluid of an 80-kilogram person. To this must by 
added an intracellular amount of about 33 gram; 
Of the latter, about four-fifths is contained in th 
mineral constituents of the skeleton (4). The 
intracellular sodium and part of the 
skeleton sodium enters comparatively fast into ex. 
change with the circulating extracellular sodium 
Two-thirds of the mineral skeleton sodium, about 
18 grams, is anchored so strongly that it is retained 
to a large extent throughout life (4-7). Of the 
sodium that is not strongly anchored—a total of 
70 grams (2 x 10%* sodium atoms)—not a single 
atom is present in the body after 162 weeks. Thes 
atoms are all replaced by sodium atoms from the 
food. 

All the chief ingredients of the body, with the 
exception of hydrogen, nitrogen, and sulfur, take 
part in the build-up of the apatite in the bone. The 
amount of conservation of a part of the individual 
atoms of an element in the body for a long or very 
long time depends foremost on the factor of how 
much of this element enters into the bone apatite 
and is retained there temporarily. 

The evaluation of the degree and the speed with 
which atoms of the mineral bone skeleton are r- 
placed by atoms of the blood fluid or the lymph 
therefore of the greatest importance for our prob- 
ler. 


mineral 
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xchange of Phosphorus Atoms 
of the Skeleton Structure 

‘stion of whether and to what degree the 
the skeleton structure are exchanged with 
he blood and the lymph was raised only 
oactive phosphorus became available as 
tor for phosphorus atoms. Immediately 
discovery of artificial radioactivity by 
and Irene Joliot-Curie, radioactive phos- 
phate was produced. This was first used to answer 
' tion of whether an exchange takes place 
between the phosphate ions of the bone and those 
{ the blood (8). A few minutes after radioactive 
phosphate had been given to an adult rat it could 
be traced in the bone structure. The content of 
phosphorus-32 in the bone skeleton increased very 
rapidly at first; after 1 hour, however, the increase 


( 
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was mut h slower. 

The obvious interpretation of these observations 
was that a rapid exchange takes place between the 
marked phosphate ions of the fluid blood and the 
phosphate ions lying on the surface of the apatite 
rvstals of which the bone structure is built. Hand 
n hand with this exchange goes a biological re- 
rystallization of the skeleton. Crystals of the bone 
structure go into solution, and the new crystals, 
which have been formed from the labeled fluid 
blood, have to be radioactive. The biological recrys- 
tallization—that is, the renewal of the bone skeleton 

governs this exchange process nearly completely 
iter a short time. Autoradiographs taken by 
LeBlond and coworkers (9) illustrate clearly that 
radioactive phosphate is absorbed by the epiphysial 
plate of the adult rat 5 minutes after injection 
compare Fig. 1). After 2 hours, the absorption is 
very distinct. 

It follows from the classical investigations of 
Paneth (/0) that the ions in the topmost molecular 
laver of a crystal powder enter into an exchange 
equilibrium with the ions of a surrounding solution. 
his statement holds only for a part of the ions 
which are located in the topmost molecular layer 
of a well-developed crystal surface—of a mineral, 
lor example. Even if only a small fraction of the 
topmost molecular layer of the bone apatite took 
part in the exchange proceedings, it would be suffi- 
cient for the removal of an important part of the 
phosphorus-32 from the plasma which was added 
to the blood fluid. Three percent of the bone phos- 
phate, or maybe even more, settles in the topmost 
molecular layer of the bone apatite, and the phos- 
phorus content of the latter is about 700 times 
greater than that of the blood plasma. If after a 
while milligram of the phosphate of the bone 
‘keleton shows the same radioactivity as 1 milli- 
gram o! phosphate of the blood fluid, it could be 
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Fig. 1. Phosphorus-32 absorption by the tibia of an adult 
rat 5 minutes after intravenous injection (left) and 120 


minutes after intravenous injection (right). ( x 3) [Photos 


courtesy of C. P. LeBlond 


concluded that the total phosphate content of the 
bone skeleton was renewed during the experiment. 
This, however, is not at all the case. The experi- 
mental conditions for determining the part of the 
bone skeleton which is renewed are very unfavor- 
able. The specific activity of the plasma phosphate 
falls at first very rapidly, later on very slowly, and 
shows fluctuations during the necessarily long dura- 
tion of the experiment. In order to simplify the con- 
ditions for the experiment, the specific activity 
activity per milligram) of the bound phosphate 
of a rabbit was held constant for 50 days by re- 
peated daily injections. 

It followed that 
epiphysial bone skeleton was renewed during the 
duration of the experiment (//). From the hard 
diaphysial bone structure, a considerably smaller 
fraction is renewed. The exchangeable part of the 
bone structure of the rabbit has therefore to be lim- 


about one-third of the soft 


ited to about one-third. 


Fate of Calcium Atoms 


In order to be able to pursue the fate of calcium 
through several generations of mice, we haa to 
know what fraction of the calcium ions in the bone 
skeleton of mice is renewed during a lifetime. Nu- 
merous experiments concerning the calcium me- 
tabolism of the skeleton have been described (/2- 
16). In determining the fraction of the exchange- 
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able skeleton calcium, we continued the afore-men- 
tioned experiments, and we replaced the very 
tedious method by another. We did not investigate 
the replacement of the inactive bone calcium by 
labeled calcium in the fluid blood. We bred animals 
that were evenly marked with radioactive calcium, 
calcium-45. We determined then the fraction of 
radioactive calcium ions that left the animal dur- 
ing its lifetime and that were replaced by inactive 
calcium ions from the food. We supplied the mother 
with radioactive calcium of limited activity (less 
than 0.5 microcurie) so that no radiation damage 
to the animal had to be feared. In this way we ob- 
tained an evenly activated generation of mice, 
which cannot be obtained by any other method. 
Each member of a single generation had the same 
calcium-45 content within a few percent. The mice 
received radioactive calcium with their food till 
they were grown up. One of the siblings was killed 
at birth, and the radioactivity of its skeleton was 
determined. The remaining animals were killed 
at other times and examined. It became evident 
that after more than 1 year, which represents a 
considerable part of the life span of a mouse, 
67+7.9 percent of the original calcium atoms of 
the skeleton could still be found. Therefore only 
one-third of the bone skeleton is renewed. 

In another series of experiments we examined 


newly born mice right after birth. The other mice 
were transferred to an inactive foster mother and 
analyzed at different times in the following 1.5 
years. Figure 2 shows the results of some of these 
experiments. One should expect that during the 
intense growth of the first week of life a large part 
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Fig. 2. Loss of inherited calcium atoms during the life of 
a mouse. We determined the total activity of siblings 
whose mother was fed calcium-45. The offspring were 
killed at different times. 
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of the atoms taken over from the mother 
posed of and replaced by those from fooc 
first 50 days, the loss of atoms from the n 
considerable. However, in the whole life of 
it does not amount to more than 50 perce; 

We found about 1/300 of the labeled 
atoms that the mother of the second generation 5». 
ceived at its own birth in the newly born of th, 
third generation. The loss in calcium atoms of thp 
ancestors before propagation and through limiteg 
transmission to the offspring is repeated from ge». 
eration to generation. It can therefore be found | 
extrapolation that, of the 6 x 10** calcium atoms 
be found in a mouse weighing 30 grams, not one js 
present in the 11th generation of its descendant 
The loss of labeled calcium atoms in the transition 
from the second to the third generation of or 
strain of mice amounted to 1/200 only. Calciun 
atoms from the mother should no longer be trace. 
able in the 12th generation of these animals, 

That the calcium atoms of the ancestors can by 
traced in such a long series of descendants can be 
ascribed to the fact that about 99 percent of th 
body calcium is located in the skeleton. The skele. 
ton is therefore able to preserve an important part 
of its building materials. However, only a fraction 
of this calcium is available for the structure of th 
body of the descendants. 
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Fate of Water Molecules 


The calcium and phosphorus atoms of the ances. 
tors of the mouse (very similar conditions’ should 
be valid for human beings ) are traceable in a long 
series of generations in the descendants. However, 
the water molecules that the mother transmits t 
the descendants disappear during the life of the first 
generation. 

Shortly after the discovery of heavy water, w 
were able to determine, thanks to the support oi 
H. C. Urey, who discovered this isotope, the hall. 
life of water molecules in the human body. W: 
found that this amounts to about 10 days in the 
body (77) for normal water intake. The half-life 
depends on the amount of water consumed 
Schoerb and his coworkers (18) also found recent) 
a half-life of 10 days with a normal daily intake 
of 2.7 liters. In the case of a rather large daily water 
intake of 12.8 liters, the lifetime fell, however, t 
2.5 days. In the case of a normal water intake, alte 
810 days not a single molecule of the 2x 10" 
water molecules originally present remains in the 
human body. 

The half-life of water molecules in rats was de- 
termined to be 2.5 to 3.5 days. In the mouse " 
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nount to about 2.5 days. After 340 days, 
not a single maternal water molecule is 


should 
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present in the mouse. 

Owing to the large part that the element calcium 
plays in the development of the skeleton, it is pre- 
served best in the descendants. However, even of 
‘his element, not a single atom of the ancestors is 
present in the 11th and 12th generations. This evi- 
dence illustrates the independence of the hereditary 
pattern from an atomic share of the forefathers. It 
is well known that the hereditary pattern depends 
on the ability of the organism to group in atoms, 
molecules, and higher cellular units in a certain 
manner. A protein composed of 20 different amino 
acids and having a molecular weight of 100,000 
is able to appear in more than 10'**° isomers, as cal- 
ulated by Staudinger (19). Therefore, incompara- 
bly more types of proteins can exist than the num- 
ber of water molecules (10**) which are present in 
the oceans of the world. Since hereditary patterns 
are tied to the reproducibility of individual proteins 
or nucleoproteins, there is room for new individual 
hereditary patterns as long as the number of human 
beings has not reached 10'*"° or even a larger figure. 
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World Time Clock 


Located at the entrance to Tomorrowland, Disneyland, in Anaheim, California, the 
huge world time clock shown on this month’s cover gives the hour and minutes in every 
part of the world. The clock was designed by William Tuntke of Disney Studios and 
was built by U.S. Time Corporation. The flags in the background represent the nations 
of the world. Our photograph was made by Robert W. Young of Huntington Park, 
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Social Science Techniques: a Problein 
of Power and Responsibility 
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and the University of Chicago, and from 1951 to 1953 he conducted intensis, 
field research on the morale of servicemen for the U.S. Air Force. His reseq 
has been concentrated in the specialties of industrial sociology and small grou, 


HE right of the scientist to inquire freely 

into the secrets of nature has been fought 

over for centuries. With the coming of 
modern social science, human society became ‘part 
of the order of nature, and man, the great observer, 
became the observed. But, in fighting for the 
right to inquire, the social scientist early found 
that he had two antagonists. There were those 
who denied that human beings could be studied 
scientifically (and they included, strangely, many 
physical scientists), and there were those who de- 
clared that, whether human beings could be 
studied or not, they should not be studied, for to 
do so represented an impious invasion of privacy. 
The first antagonist was vulnerable, for the social 
scientist could, and did, prove him wrong by de- 
veloping techniques for penetrating deep into per- 
sonality and social and political life. But the second 
antagonist was armorproof against all scientific 
attacks, for there was, and is, no way to prove 
him wrong. He was like a property owner who 
had erected a “No Trespassing” sign on his own 
property in accord with his legal rights. One could 
try to convince him, one might point out that 
others had taken down their signs, but one could 
not prove that he should do so too. The social 
scientist found then that there was only one thing 
left for him to do—develop new weapons, se- 
cret weapons. 

It was one of these weapons—a hidden tape 
recorder—that was used in the jury room of the 
court of Judge Delmas Hill of Wichita, Kansas, 
in May 1954. Its detection and the subsequent 
public investigation, in October 1955, of those 
responsible for the “bugging” of the jury have 
raised important legal and political questions. But 
the case also raises a scientific question, for it in- 
troduces a wholly new dimension to the old ques- 
tion of the scientist’s right of inquiry: What are 
the rights of subjects to be free from scientific 
inquiry? 

At first glance there seems to be no problem at 


dynamics. 


all: all a prospective subject has to say is No, and 
that ends the matter. What is unique about the 
jury case, one may insist, is that the jurors wer 
not aware that they were being studied, and 
therefore, had no chance to say No to the investi- 
gators. But if we look closely at investigative tech. 
niques that are the stock-in-trade of social scien. 
tists, we discover that many of them are designed 
to get information from the subject without his 
being aware of what he is revealing or that he js 
even being studied at all. The social scientist has 
built a great arsenal of secret weapons (the tap: 
recorder being a lesser and rather poor one), an 
it is to these weapons that we owe a great deal o! 
our knowledge of human _ behavior, especial) 
about personal or touchy matters. 

Such secret techniques represent a clear gai! 
for the social scientist. They provide him with an 
immensely penetrating optic for observing man, 
and, because of the power of the techniques in 
breaking through the natural reserve and suspi- 
ciousness of human subjects, they place the socia 
scientist on a footing roughly equal with that o 
the physical or biological scientist. But the ven 


fo 


power of these techniques makes it necessary for 
controls to be provided on their users. The social 
scientist can never ignore the fact that, since his 
subjects are not bugs or trees or guinea pigs, but 
human beings, their rights cannot be summaril 
ignored. The controls on the scientific behavior 
of social scientists must, therefore, rest ultimate) 
on moral considerations. 

Let us look, first, at some of these secret tech- 
niques and the vast power they give to the social 
scientist. Then we will be in a position to conside! 
the types of controls they require. It should be 
emphasized that these techniques are secret only 
in the sense that the subject himself is not aware 
of what he is revealing. They may be found de- 
scribed in research books in any large library. Per 
haps a better word for them is indirect, rather than 
secret. 
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Power of Indirect Techniques 


One of the most potent techniques was not ac- 
wented by the social scientists but was 
| from the psychotherapists. They had long 
faced the problem of the recalcitrant or sullen pa- 
tient and had been forced to work out ways of 
dealing with him. One of these ways was a special 
interview called nondirective. 

Most interviews are highly directive—the inter- 
viewer asks questions and the subject answers: 
How old are you? When did you first notice this 
problem? Whom do you suspect? What did you 
do next? What did she do then? Why? It had been 
discovered that questions like these have a way of 
arresting the free flow of material, for each makes 
the patient stop to consider the question instead 
of going ahead with what he was going to say. He 
further is made aware of the fact that he is an- 
swering a question, and he tries to give the best 
that is, the most acceptable) answer that he can, 
and it is usually as intellectual as he can make it. 

3y contrast, the function of the nondirective 
interview is to keep the patient going to deeper 
and deeper levels of personality, and the inter- 
viewer does this mainly by reflecting the feelings 
already expressed by the patient. The statements 
or questions, if they may be called such) will be: 
You say you like your work but there’s not enough 
money in it? So you feel your sister has always 
tried to get the better of you? You love your little 
boy but at times get so mad at him you feel like 
killing him? Now, in the therapeutic situation, the 
end-result is to get the patient to develop insight 
into himself. But the social scientist quickly recog- 
nized that he could use the same procedure to give 
him insight into some aspect of his subject’s life 
that the latter did not discuss, for the nondirective 
interview has the mysterious effect that, as the 
person talks freely (the interviewer never judges 
or expresses attitudes), he reveals not only mate- 
rial he did not want to talk about but material he 
could not talk about, since he was not even aware 
of it himself. The reasons for this result are not very 
clear, but the catharsis the subject enjoys seems 
to be partly responsible. The subject secures a re- 
lease of deep feelings and, once the release begins, 
the feelings seem to come tumbling out in great 
profusion, a phenomenon akin to the releases ex- 
perienced in many violent games, artistic expres- 
sions, religious revivals, mob behavior, and sexual 
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Nondirective interviewing is tricky and requires 
extensive training. If skilled persons are not avail- 
able and time is short, the social scientist some- 
times shows no mercy—he is not above outright 
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fraud or lying. Questionnaires dealing with all 
manner of problems have been given out, and the 
subjects have been told that they were “intelli- 
“information This 
practice is designed to increase motivation. Most 
subjects, when told their intelligence or knowledge 
is being tested, will try very hard to do well, in 
part to impress the examiner and in part to reas- 
sure themselves. A related procedure is the use of 
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gence tests or inventories. 


planted questions—significant questions about 
touchy matters strategically placed in an array of 
innocuous questions. These methods are risky and 
work best when subjects are not very well informed 
or “test wise,” and when the examiner will prob- 
ably not see them again. They may be used in army 
induction or screening tests or with beginning stu- 
dents. Here the only danger at the time rests with 
the subject who flunks and has to take the test 
again. He had to be fairly stupid but not extremely 
stupid. Even then, a way out is to prepare alter- 
nate forms of the same test. 

Perhaps the most ingenious approach—one that 
seems to be proof against even the most intelli- 
gent, sophisticated, and test-wise subject—is the 
use of projective techniques. The subject is given 
a vague or unstructured medium, usually a picture 
or a painting, such as ink blots (the Rorschach), 
shadowy photographs (the thematic 
tion test), cloud pictures, and the like. He is then 
asked what the picture looks like, or to tell a story 
about it. In so doing, he does not realize it, but 
he reads himself into every picture. Then, through 
elaborate analytic procedures, literally every word 
is held against him—actually, this is not an ade- 
quate descriptive metaphor, since it is the form 
more than the content of his remarks that is sig- 
nificant. It has been found that it is practically 
impossible to malinger on these tests, although one 
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can give evasive responses such as “that’s a nice 
picture” or “looks like waves on the shore” (many 
of the Rorschach pictures may be so interpreted). 
But even these responses are meaningful, for they 
raise the question of why the subject is evading, 
particularly if he evades only certain pictures. I 
have some knowledge of the Rorschach test and, 
on occasion, have tried deliberately to fabricate 
a story. But I have found, to my chagrin, that even 
though I was aware of the interpretation to be 
made of my responses, my stories or descriptions 
always came out the same (in form). After all, 
it was I who was making up the description and 
there could be nothing else but me in it, or rather, 
my interpretation, my way of looking at the world 
—in a word, my personality. It is possible that ex- 
tremely imaginatively gifted persons, such as poets 
and writers, might be able to fabricate a story 
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which in no way reflected their own personalities. 
This is doubtful, but such people are happily (for 
the social scientist) very few, and most of them 
would, in any case, refuse absolutely to take any 
test. The only thing left for the social scientist is 
to study their poems or stories, which are regarded 
by some analysts as elaborate personality projec- 
tions (for example, Freud’s comments on Dostoev- 
sky’s handling of love). 


Engineering Cooperation 


For their success, the techniques so far described 
all require at least a minimum of cooperation from 
the subject. He might not know what he is reveal- 
ing, but he has to agree to take the test. What is 
to be done in the case of absolute refusal? The 
most obvious action is simply to ask the subject 
why he refuses, and this is often highly revealing. 
In a study of the attitudes of servicemen, one of 
my questionnaires was returned with none of the 
attitude questions answered. I immediately sought 
out the man—he was an experienced sergeant who 
feared no researcher—and he said this, in part: 

“I’ve seen you boys come and go for years. I’ve 
filled out so many questionnaires asking me for my 
gripes and opinions that I’m bored with them, and 
I’ve never seen 10 cents’ worth of good come out 
of any of them. What are they sending you guys 
around for anyhow? They know what we need out 
here. Maybe they don’t know everything, but they 
know the main things. And don’t tell me they 
haven’t got the money. They’re paying you, aren’t 
they? I’ll give you a statement for your book, and 
maybe you won't like it. They ought to take the 
money they pay you and use it to put in a decent 
pool table in the day room. You can quote me 
on that.” 

I was delighted to get such a frank expression of 
attitudes. Not only had his remarks revealed his 
answers to some of the attitude questions on the 
questionnaire that he had refused to fill out, but 
his outburst broke down the reserve between us, 
and he later became one of my friends and a good 
subject as well. Nor was I offended at his personal 
reference. If a person is hurt easily, he had better 
not enter social science. One must see the door 
that is slammed shut in one’s face not as a rebuff 
but as a challenge. 

More revealing is an approach that may not in- 
volve any formal interviewing at all—observation. 
This the historian has always used, the economist 
leans heavily on it, the archeologist has no other 
method. It is the method that Sherlock Holmes 
was always calling (incorrectly) deduction, and 
it has reached its most elaborate development in 
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the work of the social (or functional) ant} polo. 
gist. The social anthropologist, particula: y 4 
breed spawned by Malinowski and Radcliffe- 3rowp, 
is, in a sense, the greediest of all social scientigis 
He has little interest in individuals as such: he yp. 
gards the sociologist’s emphasis on groups as little 
more than trivial; and he passes impatiently oye, 
isolated analyses of economics and political life 
he demands, and is satisfied with, nothing less thay 
the entire culture of a people. And he treats ay 
entire culture or society as one case or illustration, 
In order to satisfy the scientific requirement 0 
many cases, he has entered one culture after ap. 
other, many of them exotic and highly differen, 
from his own, and many with people in them who 
were highly suspicious of, or hostile toward, out. 
siders. He had to learn ways of gaining acceptanc: 
and confidence—in some cases, his very life de. 
pended on his success. 

He learned the significance of role structuring: 
What should he be—objective researcher? itiner. 
ant trader? government agent? From his graduat 
training, he knew a good deal about culture in 
general or the cultures of peoples related to the 
one he was going into. So he could ask himself: 
What can I observe first without arousing oppo- 
sition? It might be their work—canoe-building— 
but not their family life or religion. But while out 
on a sea expedition the canoe might start to ship 
water, and the builder might then say: “I must 
return home immediately, for this is a sign from 
the gods that my wife is unfaithful to me. The 
wanton! I shall demand the return of the bride- 
price from her people!” The anthropologist 
learned the value of his continuing presence in 
building rapport. A verbal assurance of confidence 
rarely convinces anybody. Nor is it better to repeat 
or elaborate such assurances—this may worry the 
subject. Confidence, instead, may come simply to 
be taken for granted after the people know the 
researcher well enough to have decided that he 1: 
a “good egg” and can be trusted. And this takes 
time. Malinowski describes his own experience 
among the Trobriand Islanders as follows. 

“These [the proper conditions for ethnographic 
work] . consist mainly in cutting oneself off 
from the coimpany of other white men, and re- 
maining in as close contact with the natives a 
possible, which really can only be achieved by 
camping right in their villages if you are 
alone in a village beyond reach of this [white con- 
tact], you go for a solitary walk for an hour or ‘0, 
return again and then quite naturally seek out the 
native’s society, this time as a relief from loneli- 
ness, just as you would any other companionship 
And by means of this natural intercourse, you learn 


it 


THE SCIENTIFIC MONTHLY 





polo. 

y the 
- SFOWn, 

Ntists 
he re. 
as little 
iV Over 
| life— 
SS than 
Cats an 
tration, 
1ent of 
ter an- 
ifferent 
m who 
d, out. 
‘ptance 
ife de- 


turing: 
itiner- 
aduate 
ure in 
to the 
imself: 
oppo- 
ding— 
ile out 
‘0 ship 
[ must 
1 from 
. The 
bride- 
ologist 
ace in 
idence 
repeat 
ry the 
ply to 
w the 
he is 
takes 
rience 


aphic 
If off 
id re- 
eS a8 
sd by 
1 are 
cone 
or $0, 
it the 
oneli- 
yship. 
learn 


HLY 


‘) know him, and you become familiar with his 
~ustoms and beliefs far better than when he is a 
paid, and often bored, informant.” 

~ Malinowski then tells us that this approach had 
, remarkable result. “It must be remembered that 
as the natives saw me constantly every day, they 
ceased to be interested or alarmed, or made self- 
conscious by my presence, and I ceased to be a 
disturbing element in the tribal life which I was 
to study, altering it by my very approach, as al- 
ways happens with a newcomer to every savage 
community. In fact, as they knew that I would 
thrust my nose into everything, even where a well- 
mannered native would not dream of intruding, 
they finished by regarding me as part and parcel 
of their life, a necessary evil or nuisance, mitigated 
by donations of tobacco.” 

When studying our own culture, if he is denied 
access to any organization—factory, club, religious 
society--the researcher might take his cue from 
the anthropologist and camp right in it by joining 
the organization, a device made respectable by 
calling it participant observation. A famed sociolo- 
sist once said to a graduate seminar: “One of the 
great problems in field work is getting into the 
woman’s world—the world of meal-preparation, 
courtship, and babies. To solve this problem, gen- 
tlemen, the best piece of research equipment I 
know is a trained wife. If any of you are not yet 
married, and you are planning a life in social 
research, select your wife with great care.” 

The late Justice Brandeis certainly had some 
presentiment of techniques such as these when, in 
his vigorous dissent to the majority decision in the 
Olmstead wire-tapping case (1928), he wrote: 
“Ways may some day be developed by which the 
Government, without removing papers from secret 
drawers, can reproduce them in court, and by 
which it will be enabled to expose to a jury the 
most intimate occurrences of the home. Advances 
in the psychic and related sciences may bring 
means of exploring unexpressed beliefs, thoughts 
and emotions. “That places the liberty of every 
man in the hands of every petty officer’ was said 
by James Otis of much lesser intrusions than these.” 
And to the extent that organizations, including 
the government, hire social scientists, to that extent 
their techniques are at the disposal of those organi- 
zations 


Danger of Indirect Techniques 


The social scientist-—there he stands. Physically 
he is often a little man, slightly bald; he may stut- 
ter a bit when he speaks; he has a wife and chil- 
dren and goes with them to church on Sunday. 
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He may not be imaginative or clever, but he has 
listened to what imaginative and clever men have 
taught; he may not be courageous, but he has 
learned the techniques that courageous men dis- 
covered; he may even be afraid of people, but he 
knows how to manipulate subjects. There he stands 

a resolute man, a pillar of might, a dangerous 
man. 

Now the reason that the social scientist makes 
use of indirect techniques is clear. He wishes to 
get data in the natural setting where the data 
actually occur (in the jury room), and if the sub- 
ject were aware, he would color his responses or 
not respond at all. This problem is unique to 
social science, for one can rarely duplicate actual 
human conditions in the laboratory. The biologist 
does not have to be concerned that the microbe 
will behave any differently in the laboratory from 
the way it behaves in its natural habitat. The stars 
go on their way whether astronomers look at them 
or not. 

The social scientist has therefore, little choice. 
Either he will use indirect methods or he will not 
get his data at all—at least a large part of the data 
that interests him. Assuming then that the right of 
the scientist to collect such data continues to be 
granted, he will continue to use his methods. Plant- 
ing secret microphones is one of those methods 
and, if it is not forbidden by law, will probably 
remain. I imagine that the experience in the jury 
“bugging” case will be cited in many graduate 
schools of social research as an example of what 
may happen when research is sloppy. The re- 
searchers in the case will be castigated, not only 
for violating the law (if they did so), but also 
for amateurish bungling. The result may be a 
search for more ingenious devices and a stricter 
training of researchers. 

But such a course of action (assuming it were 
pursued) does not successfully resolve the matter, 
for it fails to touch at all the central issue: Do 
subjects have any rights to be free from scientific 
inquiry? On second thought, this course of action 
does provide one answer, if only tacitly. The an- 
swer is No, no rights whatever (except in the few 
cases where the law provides protections). If this 
is the answer, then the social scientist is, indeed, 
a dangerous man. But I do not consider the an- 
swer, in itseif, acceptable or defensible. 


A Model—the Physician-Patient Relationship 


The social scientist is potentially dangerous in 
the sense that anyone who has access to secret 
material is. But the question is not whether to 
permit appropriate persons to have access to secret 
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material. Someone must, or the material is useless. 
The person who has access to secret material is 
dangerous only if his use of that material is un- 
controlled. Everyone has had at least one experi- 
ence in which he reveals secret material about 
himself and does so willingly, even eagerly—an 
interview with his physician, and it is a case in 
point. We are willing to reveal our innermost 
secrets to him for two reasons: (i) we are in accord 
with the purpose for which the information is be- 
ing revealed (health improvement) and (ii) we 
have confidence that the physician will not abuse 
the information. Our confidence, in turn, rests on 
the physician’s position of prestige in society and 
our belief that he has been adequately trained in 
the ethics of the doctor-patient relationship. And 
therein, it seems to me, lies the proper course of 


action. 
Clarification of Purpose 


The social scientist will have to make clear, in 
a given case, what his purpose is. In the jury case, 
the purpose was stated to be “improvement of the 
jury system,” which is certainly vague and must 
be spelled out much more clearly. It must be clear 
also that the information cannot be secured in 
any other way except through an indirect tech- 
nique. Social scientists are as lazy as most people 
and not infrequently use a particular technique 
because they are accustomed to it or because they 
have not given much thought to alternatives. The 
social scientist has no more right to use a particu- 
lar technique if it is not necessary than a doctor 
has to ask a patient to undress if that is not neces- 
sary. 

But to say that the social scientist must clarify 
his purpose raises the further question: Clarify to 
whom? The success of indirect techniques requires 
that the subject be not aware of the inquiry. The 
major effort toward clarification must be addressed 
to society at large. And I think that the most ef- 
fective way to do it is by continually communicat- 
ing findings of current research in understandable 
language to the public audience. 

The social scientist cannot consider his job fin- 
ished when he has published in his own professional 
journals. Many social scientists consider any other 
practice beneath their dignity—‘mere pam- 
phleteering”—a good way to insult a social scien- 
tist is to call him a “popularizer.” The only audi- 
ence such scientists feel it fit to communicate with 
is their own group of colleagues. But the group 
cannot afford to indulge for long in the luxury of 
cliquishness. In any case, the superior attitude is 
often one of sour grapes—I would guess that 
the files of quite a few would reveal a large num- 
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ber of rejection slips from major magazines 
unlike the professional journals, actua 
money for articles). I know that part of 
against popularizing stems from the fact that ; 
is often inaccurately done. But this is usually * 
cause it is left to the outsider or amateur t» do }; 
Pamphleteering—I should prefer to call it cop. 
municating—is part of the scientist’s job. And {o, 
the social scientist, his ability to secure cooperatiy, 
subjects—his very data—depends on an 
communicating job. The social scientist wh 
leaves this task to the “mere pamphleteers” jg 
free-loader, living off the margin of good will tha; 
the pamphleteers have created. 

But what of the subject himself? If he may no 
be informed of the purpose of the study, wha 
may he be told? What has he a right to expect 
One thing at least—no lies. This is not only bad 
morally; it is also bad research. The social scien. 
tist who says, “What difference does it make’ 
They'll never see me again” is not only a fool; |i 
is a threat to the survival of social science. Thy 
subjects may not see him, but they will see others 
like him, and, in any case, such a practice cannot 
long be kept a secret. Sooner or later, especially 
as research goes on with more and more subjects 
there will come some in the scientist’s test group 
who will say: “He says it is a test of intelligenc 
but he may be lying.” When this happens, researc! 
is dead. If the general public ever developed such 
an attitude toward, say, physicians—that is, if it 
ever reached the point where it regarded ever 
physician as a possible liar and one who, therefore, 
could not be trusted—the medical profession 
would not last an hour. And neither would social 
science research. 

Positively, the subject has a right to be told in 
a general way of the purpose of the study. It i 
not necessary, or even desirable, to tell all. Al 
professionals are faced with the problem of how 
much to tell the patient or client. And they leam, 
as Everett C. Hughes put it, to double-talk—that 
is, to talk in one frame of reference to their col- 
leagues and in a different frame of reference to 
their patients or clients. If the professional were to 
tell the patient or client everything in technical 
language, he would only alarm him and not tel 
him much. So he tells him enough—all he needs 
to know to be motivated to cooperate. There is 2 
great difference between the physician’s thinking 
to himself: “That cough is probably unimportant, 
but he might have TB,” and the patient’s think- 
ing: “J might have TB!” It would probably be 
wise not to raise the subject until some more crucial 
diagnostic tests have been made, and this meats 
that the patient must not know, for the moment, 
that he is being tested for TB. The social scientis 
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dot)» same. He can tell the subject enough 
though what he says must be true—but only 


secure cooperation. 


Building Confidence 


But no amount of clarification of purpose will 
he effective if there 1s that the 
cial scientist will not abuse the information re- 
ealed to him. Means must be provided for giving 
jsurance that gathered data will not be used to 
provide material for an exposé. The physician’s 
ahligation of silence about the secret life of his 
patients applies equally to the social scientist and 
his subjects. Such confidence is not easy to build— 
: is certainly not created by verbal promises. ‘The 
promise must be kept and kept indefinitely. Nor 
can one weasel out of it by securing the subject’s 
permission. 1 am always disturbed when I read 
that a group of social scientists who have studied 
some private organization, such as an industry, ask 
the owners for a release from their agreed-upon 
inderstanding not to reveal sources. The industry 
may agree, but reluctantly, for to refuse may be 
felt to be bad for public relations, an admission 
that the industry has something to hide. Even 
where there is enthusiastic agreement, I think 
public confidence is shaken, for the owners of 
other industries are likely to feel uneasy and think: 
“These fellows assure you they won’t violate con- 
fidence, but you never know when they will ask 
vou to release them. The safest thing is not to let 
them in at all.” Sometimes enthusiastic agreement 
is shown only because the owners feel that the 
company will be shown in a good light. In this 
case, the social scientist is being used as a publicity 


no confidence 


agent. 
Moral Obligations 


jut above all the social scientist must be con- 
tinually conscious of the fact that he is himself a 
member of our society. This means that he may 
not, any more than anyone else, violate the law 
or general moral understandings. It is no defense 
to say that he has techniques that enable him to do 
so—so does the gangster. Nor may the social scien- 
tist feel any special pride in the fact that the in- 
direct nature of his techniques makes detection 
unlikely. He cannot conceive of himself as an ob- 
server only, as one who stands off and surveys the 
world as a kind of curious drama. If it is a drama, 
then he is on-stage himself. The social scientist 
tries to keep values out of his research; they are 
felt to interfere with objectivity. A favorite way 
of putting the matter is this: “We all have many 
roles. | have a role as a citizen and with it go cer- 
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tain faiths and beliefs. But when I enter my labora- 
tory, I am a scientist, and I leave my values at the 
door, along with my galoshes.” This sort of schizo- 
phrenia may be possible for the physicist, but it is 
not for the social scientist. For it is as a social sci- 
entist that he is a citizen. This is his position in 
society, just as others are blacksmiths, physicians, 
or newsdealers, and society pays him for it because 
he makes a contribution it values. But society will 
not long pay a man who violates its laws, its mores, 
‘nd if the man claims 
is likely 


an end to his work. Nor is the sociai scientist abroad 


or its tacit understandings 
that his work demands it, x to put 
immune from the controls of our society. He is 
still a member of our society, nay more, a repre- 
sentative of our society, and he has the same obli- 
gations that we enjoin on any visitor to a foreign 
land. 

The question remains of how these controls are 
to be enforced. I doubt that legal protections alone 
would be sufficient. Even in the case where a sub- 
ject’s legal rights may have been violated, he may 
not, in practice, be able to protect himself. He 
may not have the money to fight a difficult case 
through court, and even if he has, a court case 
is likely to force him to reveal, for all the world 
to hear, the very secret things he did not want even 
the social scientist to know. He may prefer to sal- 
vage some solace from the fact that few people 
read professional social science journals. 

In order to have controls that work, they must 
come from within the profession itself, just as the 
strongest controls on any professional come from 
his own colleagues. Now I am well aware of the 
fact that many, perhaps most, social scientists feel 
no need for controls. In practice, although they 
might do so, they do not lie to their subjects or 
ever violate a confidence. They are extremely care- 
ful of a subject’s personal or private life and ac- 
cord him complete respect for any rights that he 
claims. But they do so not because they have been 
formally trained to do so as researchers, but be- 
cause of their own upbringing as individuals. From 


this point of view, the social scientist learned more 


at his mother’s breast than he did at his professor’s 
feet. It is no contradiction to point out that in re- 
search courses the student is told that he should 
not violate confidences and should respect a sub- 
ject’s rights. These suggestions are justified, not 
in moral terms, not in terms of the understandings 
that a member of our society should respect, but 
as being, simply, good for research. It seems to me 
that the responsibility of graduate schools of social 
research extends further than this, for the univer- 
sity, the social scientist it produces, and the sub- 
jects he studies are united as members of the same 
moral community. 
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Chemical Research and 


Education in Japan 


BUN-ICHI TAMAMUSHI 


Dr. Tamamushi is professor of chemistry at the University of Tokyo and edit 
for the Chemical Society of Japan. He received his training at the Univers 
of Tokyo and at the Kaiser Wilhelm Institute for Physical Chemistry, Ber\jy. 


HE status of research in the field of chem- 

istry in Japan may be most appropriately 

reviewed by looking at the present activity 
of the Chemical Society of Japan. The Chemical 
Society of Japan, which has 17,000 members at 
present, is the largest society in Japan in the field 
of natural sciences. The society acquired its present 
form in 1948, when its forerunner was amalgam- 
ated with the Society of Industrial Chemistry. 
The history of the Chemical Society represents the 
history of both pure and applied chemistry in Ja- 
pan, while its recent activity reflects the status of 
chemical research in Japan today. 

The society celebrated its 75th anniversary in 
1953, and issue No. 10 of volume 6 of its bulletin, 
Kagaku to Kogyo (Chemistry and Industry) wa 
published as the memorial issue. This issue con- 
tained not only reviews of research in various fields 
of pure and applied chemistry written by research 
scholars who are leaders in their respective fields, 
but also a table of the main historical events in 
chemical research, education, and industry inside 
and outside Japan since the establishment of the 
society. The contents of these reviews will be of 
interest to anyone who wants a survey of chemical 
research in Japan. 

In addition to Chemistry and Industry, the so- 
ciety publishes three technical journals, two in Jap- 
anese and one in foreign languages. One of the 
two journals written in Japanese, Nippon Kagaku 
Zasshi, covers the field of pure chemistry, and the 
other, Kogyo Kagaku Zasshi, covers industrial 
chemistry. The journal written in foreign lan- 
guages, the Bulletin of the Chemical Society of 
Japan, includes papers from the sections of both 


pure and applied chemistry. 
Trend of Chemical Research 


The trend of chemical research in Japan is shown 
in Figs. 1 and 2, which indicate the number of 
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Dahlem, Germany. 


papers in the field of pure chemistry that appeared 
in the aforementioned periodicals in each 10-veq 
period from 1920 to 1952. 

It should first be mentioned that Fig. 1 shovs 
that the total number of papers concerning pur 
chemistry has nearly doubled in each 10-year jp. 
riod. During the period 1940-1952, Japan was un. 
der the influence of World War II and its after. 
effects, and consequently chemical research in that 
period was depressed. Nevertheless, it is clear from 
these figures that research activity has recovered 
quickly in the past several years. The rapid increas 
in the number of papers is, however, mainly due 
to the fact that the results of research, the publi- 
cation of which was suspended for a while after 
the war, have been accumulated. It should also be 
pointed out that papers have become generall) 


‘ shorter as well as more diversified than those pub- 


lished before the war. It is remarkable that the rat: 
of increase in the number of papers in pure chen- 
istry is parallel to that of industrial production, 
which has been increasing at the rate of nearly |\ 
percent per year. This suggests that the develop- 
ment of industry and the advancement of research 
in pure chemistry are closely related to one another, 
although research in pure chemistry is carried out 
with a greater degree of freedom. Nevertheless, i 
cannot be denied that the present situation of re- 
search still has many difficulties in comparison with 
the prewar situation. 

In Fig. 2 it can be seen that the rate of increase 
of the number of papers in physical chemistry and 
in inorganic and analytic chemistry is compara 
tively greater than the rate of increase in the num- 
ber of papers in organic. and_biological chemistry. 
This may be the result of the following situations 
(i) In physical chemistry, some areas of researc, 
such as structural chemistry, have been actively 
developed since World War II, and a fairly large 
number of theoretical works have been published 
besides experimental ones. (ii) The field of inor 
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ic ana analytic chemistry now includes the sec- 
‘on of geologic chemistry; this has resulted in an 
creasing number of papers. 


Physical Chemistry 


It was toward 1920 when the foundation of phys- 
-al chemistry in Japan was laid by senior research- 
rs, namely Joji Sakurai, Kikunae Ikeda, Yukichi 
aka, Masao Katayama, and others. Since that 
ime, physical chemistry in Japan has developed 
jormally. Although the number of researchers in 
bhysical chemistry is still comparatively small com- 
- with that in other fields, the research prob- 
Jems cover many important areas. Thirty years ago 
he interest of Japanese physical chemists was 
mainly directed toward the classical theory of states 
{ matter or the theory of chemical equilibrium, 
but, recently, interest has been directed toward the 
problems of molecular structure, chemical kinetics, 
colloids, high polymers, and others, parallel to the 
problems of general physical chemistry. This cer- 
tainly corresponds to the development in these 
fields in other countries. 

Among the problems of molecular structure, 
those concerned with the internal rotation and the 
nuclear vibrations in some simple molecules have 
been investigated in detail in both their theoreti- 
cal and experimental aspects with many fruitful 
results, mainly by the group of physical chemists of 
Tokyo University. The study of the crystal struc- 
tures of some organic and inorganic compounds by 
x-ray analysis has been carried out mainly at Osaka 


f University. Other studies of molecular structure by 


the spectroscopic method, the electron-diffraction 
method, the magnetochemical method, and other 
methods have been made at the research labora- 
tories of the universities of Kyushu, Nagoya, To- 
hoku, and others. They have all obtained many 
interesting results. 

Recently, notable results have been obtained by 
some investigators in the study of the molecular 
structure of tropolones, seven-membered ring com- 
pounds. Physicochemical studies of the structure of 
protein molecules are also now being developed in 
connection with biochemical studies. Some junior 
physical chemists are interested in the problems of 
r-electrons in relation to photochemical reactions. 

Relatively few researchers are working on chemi- 
cal kinetics. The research group in the Institute of 
Catalysis of Hokkaido University is most active in 
this field. Many useful and fundamental researches 
on catalytic reactions have been carried out at the 
Hokkaido institute. A group of physical chemists in 
Kyoto University has long been interested in the 
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study of explosions and reactions under high pres- 
sures. Recently, fundamental studies on polarog- 
raphy and the mechanism of electrode processes 
have been carried out by junior investigators with 
some notable results. The polarographic methods 
in chemical analysis, which were originally intro- 
duced into Japan 30 years ago by Shikata at Kyoto 
University, have greatly prevailed during the past 
several years. 

Surface and colloid chemistry are also fields that 
are being developed in Japan with relatively strong 
activity. The Langmuir-Adam’s surface balance has 
been successfully used by several investigators in 
some experimental work—for example, in the study 
of the thin films of proteinlike high polymers and in 
the study of the azoprotein films. The experiment 
and theory concerning the micelle formation of 
surface-active substances in their solutions have at- 
tracted the interest of many researchers in the field 
of colloid chemistry. Future development along this 
line is expected in connection with development in 
the applied field. Some colloid chemists have been 
interested in the study of abnormal viscosity or 
viscoelastic properties of dispersed systems (sol 
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Fig. 1. Rate of increase in the number of papers in pure 
chemistry between 1920 and 1952; curve 1, total number 
of papers; curve 2, number of papers written in Japanese; 
curve 3, number of papers written in foreign languages. 
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or gel). These phenomena concern not only col- 
loid chemistry but also rheology, a new science. 
A rheology group is being developed in Japan with 
colloid chemists as its nucleus. It is a noteworthy 
tendency that the chemists have come into active 
cooperation with the physicists and technologists in 
the borderline field of rheology. 


Inorganic, Analytic and Geologic Chemistry 


One of the notable results obtained in inorganic 
chemistry is thought to be that obtained in the study 
of the separation of nonradioactive isotopes that has 
been carried out mainly at Osaka University. Al- 
though the separation of deuterium in sufficient 
quantities for fundamental studies had already 
been made 20 years ago, this problem is now facing 
a new situation in relation to the atomic energy 
problem in Japan. There have been also some 
fundamental studies concerning the separation of 
heavy oxygen as well as heavy nitrogen, the latter 
of which has recently come to be sold in the market. 

We have a tradition in the study of complex salts 
dating from the time 40 years ago when Y. Shibata 
initiated his research at Tokyo University. Espe- 
cially in recent years, physicochemical study of 
complex salts has been carried out in addition to 
study of the formation of complex salts. The study 
of “salcomine” and other intramolecular complexes 
at Kyushu University is widely recognized. At the 
research laboratories of Osaka University and other 
institutions, some interesting results have been ob- 
tained in studies of the absorption spectra, dichro- 
ism, catalytic action, and crystal structure of certain 
metallic complexes. 

The research in analytic chemistry, having a large 
number of works, covers both the fields of pure and 
applied chemistry. In Fig. 2, the statistics concern- 
ing applied chemistry are omitted. In applied chem- 
istry, a study that largely depends on the equipment 
and apparatus available, Japanese chemists seem: to 
have a great handicap in relation to the chemists in 
Europe and the United States, where striking prog- 
ress has been recently made. The Japanese Society 
of Analytical Chemistry, an independent society, has 
recently been organized, and activity is expected in 
the future. 

One of the characteristics of chemical research in 
Japan is the abundance of works in geologic chem- 
istry. Such a trend may be natural because of the 
fact that Japan is a country of volcanoes and lakes 
and is surrounded by oceans. There are quite abun- 
dant data from studies of the eruption gases and 
sublimation products of various volcanoes and 
from studies of hot springs, mineral springs, subter- 
ranean waters, lakes, and oceans. The method in 
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Fig. 2. Rate of increase in the number of papers in th; 
sectional fields of pure chemistry between 1920 and 195) 
curve 1, organic and biological chemistry; curve 2, phys 
ical chemistry; curve 3, inorganic and analytic chemis 


research, however, has been mainly analytic-chen. 
ical, and some leading researchers have the opinion 
that no great progress in such a field as geologi 
chemistry can be expected until there is intimat 
cooperation among chemists, physicists, geologists 
and biologists. For development of such coopen- 
tion, we must look to the future. 


Organic Chemistry 


The number of research projects in organic 
chemistry as a whole is certainly greater than the 
number in other fields of chemistry, for this fieli 
spreads over the sections of pharmacology and agr:- 
cultural chemistry, both of which have indepené- 
ent organizations in Japan. Research in organi 
chemistry, which has been fostered by senior inves 
tigators such as U. Suzuki in vitamins, Y. Asahin 
in lichens, and T. Majima in alkaloids, now con- 
tinues its steady progress. Despite the difficult pos 
war situation, some excellent work has been dont 
in which the skill and intuition of Japanese chen- 
ists seem to have played an important role in getting 
fruitful results. 

As one of the remarkable contributions, | mut 
first mention the study of “hinokitiols” that ha 
been carried out at Tohoku University. This stud 
is widely known as having precedence in the chem 
istry of tropolones. In addition to this, studies 
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‘s of polyenes having conjugated triple 
theses of santonin isomers, syntheses of 
derivatives, and others, are also impor- 
butions. Although research in organic 
is advancing rapidly, some leading or- 
nists are not optimistic about the present 
if research in Japan because the tempo of 
so rapid in Europe and the United 
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[he study of the syntheses of high polymers may 
» included in the field of organic chemistry, but 
his study is mainly carried out by chemists in the 
ppplied fields. Some investigators in pure chemistry 
re making contributions to the study of the mech- 
nism of polymerization reactions. Generally speak- 
ng, interest in the chemistry of high polymers has 
en greatly increased in recent years. The Society 
{ High Polymers, which was established in 1954, 
s now quite active in advancing knowledge and 
esearch of high polymers both in pure and applied 
hemistry. It must be noted here that some theoret- 
ical physicists have also directed their interests to 
he problem of high polymers. 


Biological Chemistry 


Interest in and concern with biological chemistry 
ave increased rapidly in recent years. Until 10 
years ago, very few graduates from the universities 
were specialized in this field, but at present, the 
number of its students is comparable to the number 
in organic, inorganic, or physical chemistry, if it is 
not larger. Such a situation has undoubtedly been 
brought about by the exciting world-wide progress 
f biological chemistry. Research in_ biological 
chemistry in Japan has long been carried out in 
the various sectional fields of medicine, agriculture, 
pharmacology, and biology besides pure chemistry, 
but today, these sections are unified into an organi- 
zation, the Japanese Biochemical Society, which 
greatly helps to make interconnections between 
these sections and to promote research. 

The study of enzymes is no doubt a very impor- 
tant problem in biochemistry. Systematic studies on 
sulfatase, the enzyme that decomposes organic sul- 
lates, have been carried out in Tokyo University. 
Studies concerning the metabolism of some micro- 
organisms and photosynthesis have been made for 
many years in Tokugawa Biological Institute in 
lokyo, the contributions of which have been widely 
recognized. Both Osaka and Nagoya universities 
are now becoming outstanding research centers in 
the study of nucleic acids and proteins. It can be 
seen trom the subjects of discussion and symposia 
of the Japanese Biochemical Society that the main 
interest of Japanese biochemists is now directed to- 
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ward problems in nucleic acids, serum proteins, 
phosphoric acids, and lipids. Biochemistry is still 
young in Japan, but it is expected that the output 
of research will increase rapidly in the near future. 


Pure Chemistry and Industry 


In recent years, the necessity to maintam a closer 
connection between pure chemistry and industry 
has been strongly recognized by leading chemists. 
From this standpoint, too, the Chemical Society of 
Japan has played an important role, for this society 
has been in a favorable situation to promote the 
cooperation of pure and applied chemists in the 
same organization. Nevertheless, such cooperation 
is still unsatisfactory because most pure chemists 
seem to prefer to concentrate their investigations on 
their own interests without giving attention to prob- 
lems in applied chemistry. The problem of how to 
orient fundamental research in chemistry from the 
standpoint of the development of industrial manu- 
facturing of this country has not yet been solved. 


Meetings and Symposia 


The Chemical Society of Japan has its annual 
meeting in April every year. At recent meetings, 
more than 1000 papers have been presented in the 
fields of both pure and applied chemistry. ‘These 


papers are usually read at more than 10 sectional 
meetings in pure chemistry and at more than 15 


sectional meetings in applied chemistry, and the 
whole meeting lasts from 4 to 5 days. At present, 
only the cities of Tokyo and Kyoto have enough 
capacity to hold such a large-scale meeting. ‘There- 
fore, the annual meeting is held in Tokyo or in 
Kyoto from year to year according to the s« hedule 
of twice in Tokyo and once in Kyoto. The huge 
number of the papers presented at the meeting can 
be considered as a measure of the research activity 
of Japanese chemists, but some leading chemists 
have the opinion that the papers should be more 
thoroughly selected before they are allowed to be 
presented to the meeting. Moreover, it is not an 
easy problem to decide how to organize efficiently 
such a large-scale meeting. 

Recently, in addition to the annual meeting of 
the society, a discussion or symposium is usually 
held once or twice a year in each sectional field of 
chemistry—for example, in structural chemistry, 
colloid chemistry, chemistry of high polymers, geo- 
logic chemistry, analytic chemistry, and organic 
chemistry. These discussions or symposia, which are 
sometimes held at places other than Tokyo or 
Kyoto, are usually concerned with particular topics. 
They are accompanied by introductory lectures on 
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the topic being discussed. The main purpose of the 
discussions and symposia is to give researchers a 


chance to communicate their recent activity and, at 
the same time, to exchange knowledge among them- 
selves for cooperative works. Such discussions or 
symposia have been very successful, but they are 
not yet quite free from the danger of falling into 
mannerisms. Some researchers consider that the so- 
ciety should have permanent sectional committees 
in its control for the effective planning of symposia 
and discussions. 


International Exchange of Knowledge 


The international exchange of knowledge has 
become more active in recent years in the field of 
chemistry as well as in other fields of natural sci- 
ences. The Japanese chemical societies are con- 
nected with the International Council of Scientific 
Unions (ICSU) through the Japan Science Coun- 
cil (Nippon Gakujutsu Kaigi), the Chemical Re- 
search Liaison Committee of that council being in 
charge of the actual management. This committee 
takes part in the election of representatives for the 
conference and congress of the Union of Pure and 
Applied Chemistry (UPAC), of which Japan is 
now one of the members, as well as for other inter- 
national meetings. 

Japan has not yet had a chance to organize an 
international conference or congress in chemistry 
in her own country. Japanese chemists are, how- 
ever, expecting to hold one in the near future. Some 
prominent foreign chemists have come to Japan 
during the past 3 years either as guests or for re- 
search. In 1953, R. Robinson of England, W. Reppe 
of Germany and G. Egloff of the United States 
came as distinguished guests at the 75th anniversary 
of the Chemical Society of Japan. Recently, F. 
Daniels, H. Brown, and L. Pauling of the United 
States, A. Butenant of Germany, and B. Breyer of 
Australia visited us for a short stay. The lectures 
and conferences given by such distinguished for- 
eign scholars resulted in great success in promoting 
mutual understanding and in stimulating the 
younger chemists of Japan. 


Chemical Education 


As a result of the reformation of the Japanese 
educational system after World War II, the prob- 
lem of chemical education in colleges and uni- 
versities has become a matter of discussion. It be- 
came also an important problem how to provide 
education for postgraduate students in chemistry 
under the new system of graduate schools. 

Japan has adopted the following educational sys- 


tem: 6 school years of primary school; 
junior high school; 3 years of senior hig); schoo 
and 4 years of college or university. On (his has; 
graduate schools of 2- to 5-year curriculiims Z 
being established. The teaching of chemisiry ag » 
independent subject in senior high school is parallel 
to the teaching of other natural sciences 
physics, biology, and earth science. These subjec 
are elective, and any two of these four subjects a 
required for entrance to colleges or universities 
College professors sometimes receive students from 
high school who have not taken chemistry in hish 
school. Moreover, the course of chemistry as Spe. 
cialized education in colleges and universities ; 
generally not as far advanced as it was in the pre. 
war system of 6 years of primary school, 5 years oj 
middle school, 3 years of high school, and 3 year 
of college or university, in which students could fip. 
ish an introductory or preparatory course of chen. 
istry at high school before they entered university 
In the new system, some parts of advanced course 
in physical, inorganic, and organic chemistry mus 
be transferred to the graduate course. 

There are 229 4-year colleges and universities in 
Japan at present, of which about 40 institution 
have courses in pure chemistry, about 50 hav 
courses in engineering chemistry, and about 30 have 
courses of agricultural chemistry, and about 2 
have courses of pharmaceutical chemistry. The to. 
tal capacity of these institutions for students 
about 22,000. There are nine governmental univer- 
sities, two public universities, and three private uti- 
versities which have graduate courses in pure chen: 
istry; eight governmental, two public, and three 
private universities have graduate courses in eng 
neering chemistry; five governmental universitie 
have graduate courses in agricultural chemistry 
and five governmental universities have graduate 
courses in pharmaceutical chemistry. The number 
of students allowed in these institutions is about 
1500 on the whole. 

Most students who graduate from the 4-year 
undergraduate course in chemistry enter chemical 
factories. However, those who want to become tt: 
search chemists or college professors enter graduate 
schools. The ratio of the latter students to the for 
mer is different in pure and applied chemistry, tht 
ratio for pure chemistry being generally large 
comparison with that for applied fields. 

In prewar time, many Japanese chemists wet 
sent abroad as research fellows of the government 
Such governmental fellowships, which were inter 
rupted during war and postwar time, have recentl 
been revived, but the number of researchers wi 
receive fellowships is still very small. Private inst 
tutions themselves can almost never afford suc! 


years of 


namel 
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inwshijs. Consequently, for professors in colleges 


| 
ello 


bnd universities, the chance to go abroad by the 
help of the national fund is at present very small in 

ymparison with that in prewar time. However, 
yany other countries now offer national fellowships 
, scholarships for foreign scholars and students, 
bnd these provide Japanese chemists with another 
vay to go abroad for study and research. Because 
these scholarships generally put a certain limitation 
in the age of applicants, junior researchers have 
much advantage over senior ones in obtaining them. 

The Ramsay memorial fellowship of the British 
‘overnment, which is awarded to a young chemist 
under the age of 30, has been revived since 1953. 
The applicants for this fellowship are examined and 
chosen by the Chemical Research Liaison Commit- 
tee of the Japan Science Council every 2 years. Sev- 
eral chemists every year are awarded American 
scholarships to study in the United States under the 
‘ulbright-Smith-Mundt Act. 

It is highly desirable that more such international 
scholarships be made available to able younger 
chemists in Japan. 

The Chemical Society of Japan is not indifferent 
to the problem of chemical education. The society 
has organized a special committee for chemical edu- 


cation under the auspices of which annual symposia 
have been held. To date the problem of teaching 
chemistry in high school as well as in college fresh- 
man courses has been the main subject of discus- 
sion. Through such symposia, the importance of 
the problem of chemical education has been fully 
discussed. The symposia have been published and 
distributed by the society. It is hoped, however, that 
the society can establish a journal on chemical edu- 
cation, similar to the Journal of Chemical Educa- 
tion of the American Chemical Society, in the near 
future. 

The Chemical Society of Japan is also active in 
the popularization of chemical knowledge. For 
that purpose, local sections of the society have oc- 
casionally presented popular public lectures. As one 
of the memorials of the diamond jubilee, the so- 
ciety presented popular lectures by specialists in 
each field of chemistry and an exhibition on the 
Japanese chemical industry, the latter of which 
achieved an especially good reputation. As one of 
the activities of the society, we can further mention 
the publishing of the Chemical Library which was 
designed several years ago as a series of standard 
reference books for high school and college students. 
Nine books have already been published. 
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SCIENCE ON THE MARCH 


Radiological Defense Laboratory 


The U.S. Naval Radiological De 
oratory in San Francisco, Calif 
moved last year into a new six-story 

left) on a site overlooking San Francise 
Bay. The laboratory was established in j94 
to make radiological studies of the Bikinj ll 
explosions, and it was then housed in tyy 
small buifdings in San Francisco Naval Ship. 
yard. One of its first problems was to dey 
a method for decontaminating the bape 
ships. By 1954 the laboratory occupied 





widely separated buildings. 


Some of the research conducted 
at NRDL is concerned with the 
harmful effects of various types of 
nuclear and thermal radiations. 
Modern apparatus is used to con- 
fine radioactive materials while ex- 
periments are in progress (right). 


er 


Among the large pieces of ex- 
perimental equipment available to 


‘vr 


laboratory personnel are various 
radiation sources, including sev- 
eral x-ray machines and an 8- 
curie cobalt source. A 40-channel 
gamma-ray analyzer (left) is used 
to measure radioactive fallout 
products. A 2-Mev Van de 
Graaff generator, the high-voltage 
end of which is shown (right), is 
equipped for acceleration of both 
electrons and nuclear particles. 
The generator is housed in a 
separate building on the same 
site. 
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IRRADIATE» ORMATE is headed by a civilian. One of its 


2000 } meting four technical divisions, the bio- 
logical and medical sciences divi- 
eed ed Fg sion, iS concerned with the effects 
a : : of nuclear and thermal radiations on 
“ ee ' a human beings and animals, Radio- 


Francisco DNA RNA 
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One piece of equipment that can be used for studies 
of the effects of thermal radiation is a device that 
simulates in the laboratory the heat pulse from an 


atomic bomb (right 


Mice are exposed to radioactive fallout simulants in 
an inhalation chamber (left). Other available equip- 
ment includes several climate-simulating chambers 
ranging in size from small units to walk-in types. For 
work with high-level radioactivity, there is a change 
house and a hot cell with special shielding and _ pro- 


visions for waste disposal. 


The second technical division of 
the scientific department is the 
ucleonics division, which investi- 
gates the characteristics of nuclear ‘sone 
and electromagnetic radiations and 4 * ooosgceses 
designs and develops instruments for 
detection and measurement. Elec- 
tronic equipment is used to measure 
he energy and direction of cobalt 
gamma rays after the rays have 
penetrated thick steel _ barriers 
(right 
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The chemical technology division 
is the third technical division of the 
scientific department. It conducts 
investigations of radioactive con- 
tamination of ships, aircraft, equip- 
ment, and other objects, and it de- 
velops methods of decontamination. 
Its work requires extensive study of 
the basic chemical and_ physical 
nature of radioactive substances. A 
glass high-vacuum system is used to 
study the decomposition of materials 
by radiation (right). The fourth divi- 
sion of the scientific department is 
the military evaluations group. It in- 
terprets and adapts knowledge of 
radiation effects to the needs of the 





armed forces. 


The radiation absorption characteristics of the hum: 
body are closely simulated by a Masonite dum 
left). In addition to its concern with the effects 
nuclear and thermal radiations, the NRDL also 
vestigates means to prevent or minimize the hazards 


volved in exposure to radiations. 


The NRDL has a staff of about 600, more than 300 
of whom are classed as scientific and technical per- 
sonnel. The remainder support the research activities 
of the laboratory. Many types of intricate scientific 
equipment are constructed in the glass shop for use in 
various laboratory experiments (right). 
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LETTERS 


Our Vanishing Sea Turtles 


The status of the sea turtle today is comparable 
» that of the American bison in the nineties. Uni- 
orm legislation and an awakened sense of the inter- 
<t-value of these creatures is all that can save the 
bemnant from extinction. Unfortunately their com- 
nercial value along our shores is insufficient to ob- 
ain the backing of business for their protection. The 

irtles’ greatest value today is the pleasure given to 
ravelers who love to see life on an otherwise empty 
ean and the satisfaction that all citizens should 
feel in the knowledge that another harmless member 
f our heritage has been saved from the fate which 
befell the great auk, the passenger pigeon, and the 

arolina parakeet. 

According to replies received from fish and game 
departments of South Atlantic and Gulf states, sup- 
lemented by copies received of the game laws of 
these states, the status of sea turtle regulation as of 
1951 is as follows: Georgia and South Carolina give 
total protection; Florida protects turtles “while out 
of water” during the period from May to August, 
but the eggs and nests are protected in Dade and 
Martin counties only; Texas provides virtually no 
protection, and Virginia, North Carolina, Alabama, 
Mississippi, and Louisiana offer no protection what- 
soever. Clearly a more uniform effort to provide 
safeguards for sea turtles is essential if protection of 
the species is to be successful. Not only could the 
proper sort of legislation be enacted, but propaga- 
tive measures of at least a limited sort could be 
adopted. 

Legislation must be realistic. The species or 
“classes” as well as sex of turtles should not be dif- 
erentiated. The term any sea turtle should be ad- 
hered to, because the miscreant will otherwise claim 
ignorance where lesser penalties might be attached 
according to species or sex. The magistrate also may 
ot be able to differentiate. 

Capturing any turtle on beaches should be a mis- 
lemeanor. Unfortunately, this law would be practi- 
ally impossible to enforce with much success. As a 
onsequence, the penalty should be the maximum 
possible. 

Turtles under or over a certain size should be 
ngidly protected. It is a waste to destroy the small 
ecause the amount of food secured is insignificant. 

ery larze turtles should be protected because their 
reproductive value exceeds their food value. Very 
small lobsters are similarly protected, and 
easoning applies to turtles. 
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The method of measurement should be clearly 
stated. The legal size of a turtle should be deter- 
mined by measuring with a tape line from the front 
of the upper shell or carapace, at the region of the 
neck, over the curve of the back to the rear end of 
the upper shell. 

Perhaps, because of years of illegal capture of 
females on beaches, the male population exceeds the 
female. The excess of males is to some extent com- 
pensated by the “buck” netters who fashion a heavy 
plank to roughly resemble a turtle and anchor it with 
a short piece of net attached. The male, which will 
try to mate with any floating object, becomes en- 
tangled in the net. The catch by these fishermen is 
consequently almost exclusively of males. The fact 
that males exceed females in number causes pelagic 
fishermen to capture an excess of males, but this 
obviously cannot change the proportion. The netters 
who string nets across sloughs or elsewhere near 
shore catch an excess of females. The only bright 
spot in the picture is that, with all turtles scarce, the 
excess of males helps to insure fertile eggs. 

All turtle catchers should be licensed, and the 
length and mesh of nets should be standardized. 
Nets across sloughs or along the shore should be 
prohibited. Turtle canneries and purveyors of their 
flesh should be licensed and closely inspected for 
infractions. 

There should be a closed season for all turtles, co- 
inciding with the laying season. 

Provision should be made for maintenance of 
study and the collection of turtles for scientific pur- 
poses. 

Preservation of the sea turtles probably will not 
be accomplished solely by legislation. Some sort of 
propagative aid should be provided. Three means 
are suggested: establishing reserve areas; collecting 
hatchlings and placing them in protected areas; and 
rting the young 
n the difficulty 


and expense of enforcement is the great handicap. 


a4 


collecting eggs and hatching anc 


in a supervised locality. Here a, 


The most obvious and possibly the most readily 
controlled areas would be those near lighthouses, 
Coast Guard stations, and similar areas already 
under possibie supervision. Safeguarding nesting 
turtles should be a regular duty of personnel em- 
ployed there. The next best would be the regular 
patrol of suitable beaches during nesting periods. 
The areas would have to be posted and effectively 
patrolled. Infractions would have to be severely 
dealt with. 

Hatching and starting would be by far the best 
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means of aiding propagation. This would require 
screening off suitable lagoons where the hatchlings 
could be guarded for a year before they were 
released into the ocean. It would be a waste of time 
to dump hatchlings into the sea. The mortality by 
birds and fish is too great. 

Natural nests could be surrounded by wire mesh 
and the hatchlings gathered and taken to the start- 
ing lagoons, or eggs could be gathered and hatched 
at a station contiguous to the starting area. 

To save our marine turtles from extinction legis- 
lation must be enacted to make it illegal to take 
turtles less than 2 feet long or over 342 feet long. 
Propagative aid should be provided by screening 
starting ponds where hatchlings may be protected 
for at least 1 year before release. 

CHAPMAN GRANT 
Route 1, Box 80, Escondido, California 


Documentation in the Service of Science 


Documentalists will resent the accusation that 
they have complained that too much technical in- 
formation is being produced [see Sci. Monthly 83, 
82 (1956)]. The reader is thereby given a com- 
pletely erroneous impression of a professional group 
that has pioneered in promoting the increased util- 
ization of scientific information through modern 
methods of dissemination and retrieval. Saul Hern- 
er’s criteria for differentiating documentalists from 
librarians are not only inaccurate but also strange 
for a member of the American Documentation In- 
stitute. The use of quotation marks to characterize 
documentalists is equally strange. Herner’s opti- 
mism about the state of scientific documentation 
will not aid the abstracting services, which must 
contend with the increasing volume of scientific 
publication. Nor will it help the scientist when he 


uses the indexes, which grow larger and n 
cult to use each year. 

Space and time do not permit me to comment ;, 
detail upon some of the contradictory and _ or mop, 
laudable statements in this paper. For the reco, 
let it be known that documentalists hav: 
to lose and all to gain by an increase in scien; 
publication, which increases the need for thei 
services. Documentalists are striving for ; \crease4 
use of technical information. They are seeking an¢ 
finding instrumentalities for increasing the produc. 
tivity of the scientist by making data as easy to fing 
in the literature as it is to produce in the labor. 
tory. As the forerunner of scientific intelligence 
modern creative documentation leads to an ever. 
increasing volume of technical information, a ¢e. 
velopment that both scientist and documentalis 
will applaud. 


noth ng 


EUGENE Garrett 
Woodbury, New Jersey 


The editorial office of The Scientific Monthly is respon. 
sible for the insertion of the quotation marks around thy 
word documentalist in the sixth paragraph of Hern 
article. 


Pseudonyms 


Concerning ‘“Pseudonyms of physicists” {§ 
Monthly 83, 130 (1956) ], Robert Lagemann sup- 
poses that the anagram “Rednaxela Gnimelf” by 
Alexander Fleming, the Scottish mathematician, is 
a “fantastic pseudonym.” However, inspection of 
this anagram shows it to be a simple reversal of the 
spelling and capitalization of each part of thi 
mathematician’s name without a reversal of the 
positions of the personal and familial portions of it 

Rosert C. MILer 


Wahiawa, Oahu, T.H. 
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BOOK REVIEWS 


Report oi the Special Committee on the Federal Loy- 
alty-Security Program of the Association of the Bar 
of the City of New York. Dodd, Mead, New York, 

-vi+ 301 pages. $5. 


1946. 


[his is an important book on a subject that in- 
imately affects the lives of more than 5 million 
\merican citizens who, directly or indirectly, work 
for the government. More than 2.3 million are fed- 
-ral civilian employees, and nearly 3 million more 
are civilians engaged on defense contracts which in- 
volve access to classified information. Add the wives 
and children of all these workers, and it is plain 
that the question of whether the federal loyalty- 
security program is planned and administered 
wisely or badly concerns at least 10 percent of the 
population of the United States. It is of especial in- 
terest to scientists, thousands of whom are doing 
research on government projects in public and pri- 
vate laboratories. 

This report carries great weight because of the 
distinction of the men responsible for it and the 
thoroughness and dispassionate spirit with which 


Fthey performed their task. It was initiated by the 


foremost bar association in the country, the Asso- 
ciation of the Bar of the City of New York, which 
has repeatedly shown a strong sense of responsibility 
in its reports on public questions. The devotion of 
its members to their country is unquestioned, but 
they have steadfastly insisted on examining meas- 
ures against Communists and other radicals with 
lawyerlike judgment, instead of approving them in 
outbursts of undiscriminating patriotism, regardless 
of effectiveness and fairness. During the hysteria of 
the Red Menace this association backed Charles 
Evans Hughes in opposing the expulsion of five 


Bduly elected Socialists from the New York legisla- 


ture; and in 1951, its committee published urgent 
objections against the hastily adopted resolution of 
the American Bar Association requiring every law- 
yer to take an annual loyalty oath over and above 
his solemn pledge on admission to the bar that he 
would support the Constitution and faithfully per- 


form his professional obligations. 


On the present occasion, the association wisely 
decided not to entrust the study of this momentous 
nation-wide question to New York lawyers alone. 
So it set up a committee of nine lawyers, five from 
its own membership and four leaders of the bar in 
Chicago, Los Angeles, New Orleans, and Washing- 
ton. From New Orleans, for example, it chose 
Monte Lemann, the only member of the Wicker- 
sham Co:mmission under President Hoover who had 


the courage to recognize that prohibition had 
failed. The chairman of the present committee is 
Dudley B. Bonsal of New York; hence, this book is 
commonly called the Bonsal Report. The commit- 
tee retained an able research staff comprising Elliott 
Cheatham of Columbia Law School, Jerre Williams 
of the University of Texas Law School, and two 
practicing lawyers from New York and Philadel- 
phia. 

The committee derived its data from three main 
sources. First, it examined and clarified the com- 
plex legal mass of Acts of Congress, Executive 
Orders, and departmental regulations. (‘These are 
largely reprinted in a long appendix.) Second, it 
reviewed published information about the adminis- 
tration and operation of those laws. In addition to 
government reports and Congressional hearings, the 
most important previous books appear to be two. 
Eleanor Bontecou’s Federal Loyalty-Security Pro- 
gram (1953) in the Cornell Studies in Civil Lib- 
erty, is necessarily confined to events under Presi- 
dent Truman. Case Studies in Personnel Security 
(1956) , directed by Adam Yarmolinsky, presents 50 
selected cases as seen by the employees and their 
counsel. No similar material from the government 
side was available, because security files and deci- 
sions are treated as confidential. Third, the com- 
mittee consulted about 150 persons who knew the 
subject at firsthand. These conferees, whose names 


and qualifications are listed, include officials of the 


national government, such as Attorney General 
Brownell, Scott McLeod, security officer for the 
State Department, and Philip Young, chairman of 
the Civil Service Commission; counsel and staff 
members of Congressional investigating commit- 
tees; leaders of business and labor and of universi- 
ties and research institutions who have observed 
the impact of the programs; lawyers who have 
acted for the government or for employees in se- 
curity cases; informed and thoughtful supporters 
and critics of the loyalty-security programs. This ad- 
mirable, wide range of personal contacts gives much 
force to the conclusions reached by the committee. 
The Bonsal Report should not be confused with 

a different report on the same subject which is still 
in process. In August, 1955, a Joint Resolution of 
Yongress created a bipartisan Commission on Gov- 

ernment Security with 12 members, four appointed 
by the President, four by the Vice President, and 
four by the Speaker of the House. The chairman is 
Loyd Wright, a former president of the American 
Bar Association. It includes Senators Norris Cotton 
and John Stennis, Representatives William McCul- 


259 








loch and Francis Walter, and eight private citizens. 
The list would be more impressive if it had one 
well-known supporter of individual liberty, such as 
John Lord O’Brian. Still, this group has the prestige 
of being official. Let us hope that, unlike the Wick- 
ersham Commission, its conclusions will not be 
warped by political pressures. It will be interesting 
to see how far its recommendations, when pub- 
lished, coincide with those in the Bonsal Report. 
Readers who are not specialists in the loyalty- 
security program will find it unnecessary to go 
through the whole 188 pages of text of the Bonsal 
Report. Great as its merits are, much of it is hard 
sledding. There is none of the human interest that 
comes from individual cases. The authors were 
probably wise in omitting these entirely, since they 
could have given only one side of any case, with all 
access to government records denied. Nevertheless, 
it is difficult for the mind to bite into discussions 
consisting solely of general statements. Conse- 
quently, I venture to suggest the portions that de- 
serve the most attention, especially from scientists. 

A very convenient summary of 15 pages at the 
outset gives the main findings and the text of the 
recommendations. However, I urge any scientific 
reader who can spare the time not to stop here but 
at least to go over the last two chapters (68 pages). 
Here he will find measured judgments on the 
achievements and the intangible costs of the pro- 
gram (chapter VII), and an interesting exposition 
of the reasons for the various recommendations 
(chapter VIII). In addition, he will do well to 
read the three introductory chapters (28 pages), 
which put the loyalty-security program in its full 
setting. Chapter I presents in thoughtful and 
sometimes eloquent language the two conflicting 
policies of liberty and security, both of which should 
be steadfastly kept in mind. Chapter II deals with 
the Communist threat and shows how the recently 
altered character of this threat requires reexamina- 
tion of programs established 10 years ago, in order 
to meet the conditions of today. Chapter III, on 
countermeasures by the United States, makes it 
plain that the personal security programs are only 
one segment of many measures guarding our nation 
and, therefore, should not receive excessive empha- 
sis. The following quotations from this chapter 
exemplify what I have called the measured tone of 
the authors of this report: 

“.. . in planning for national security, it is not 
enough to consider security alone. It is essential that 
account be taken of our democratic traditions of 
liberty and fair play. If, in the long-range planning, 
these traditions were to be ignored or if, in the long- 
sustained period of stress, they were to be con- 
sistently violated, they might be permanently 
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warped and impaired. That would itself ¢  \;,, 
tory of a sort for our opponents in their fig! ; againg 
our liberty. We must never forget that ‘he yor 
purpose of national security is to preserve : 
pendence and liberty and not merely to cx 
greatest present danger to it, Communism. , , . 

“The security of the United States depends yy. 
mately on the strength of the nation. It cannot 
be the result of a single simple measure. The com, 
ponents of national strength are numerous. No oy, 
of them should be seen in isolation. . . .’’ 

The portions just specified (less than 111 pages 
will give any scientist an adequate understanding of 
the Bonsal Report. He can then dip as much as he 
finds profitable into the central portion of the book 
which seeks to present with painstaking accurac 
the unbelievable complexities of the existing sity. 
tion. The seven different personnel security pro. 
grams applicable to civilians, with still another {o; 
the armed services, are described in chapter JV 
Then the structure and stages of the programs ar 
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variations in official methods, not only at differen: 
dates, but also among the seven programs ; 
among the various departments and agencies sub. 
ject to a particular program. In spite of the valiant 
efforts of the committee to show just what is going 
on, only the clearest-headed reader can avoid ver. 
tigo. Finally, a short chapter (VI) presents the size 
and monetary costs of the programs—$160 million 
to the taxpayers since 1955. This does not count 
what defense industries spent in clearing employes 
or the lawyers’ bills of accused workers. 
Before saying a little more about the last tw 
chapters—the best part of the book—lI ought to 
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mention two unsatisfactory points in the report _ t 
First, the list of criminal statutes against treaso- J 
able and subversive activities omits the very in- n 80 
portant Act of 1861, which severely punishes * 
conspiracies to overthrow the government by fore os 





or forcibly to hinder the execution of any federal 







. . : vs (! 
law. This act renders protection against really dan- : 
rode 
gerous federal employees stronger than the com: " 
i. . . ‘ ITOu 
mittee makes it out. With such a weapon agairst - 
WCE 





bad acts at its disposal, the nation would not (3 
is often stated) be helpless if we had not adopted 
since 1940 all the loyalty programs and sedition 
statutes and other measures against bad talk, bad 
associations, and bad thoughts. 

Second, the report does not make it sufficiently 
clear that the withdrawal of any given group 0 
civilian employees from summary removal unde! 
the loyalty-security programs does not prevent the 
government from discharging any actual spy 
saboteur or betrayer of official secrets. For decade 
a procedure has existed for getting rid of a federd 
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whose unfitness is proved, and this pro- 
wailable today if he is exempt from the 
urity programs. The Supreme Court em- 
his important point last spring in Cole v. 

¢, which held the programs inapplicable to 
sderal employees outside the Department of De- 
onse, the State Department, and other agencies 
pressly mentioned by Congress when it authorized 


mployet 


he present programs in 1950. 

[he correction of these two slight shortcomings 
trengthens the committee’s position that we can 
trust ordinary laws to safeguard the nation for the 
most part and use loyalty-security programs to 
ounteract the special risks inherent in sensitive 
bovernment jobs. 

[he sober judgment of the committee is well 
hown in its conclusions about the achievements 
ind intangible costs of the program (chaper VIT) : 

“The nature and the extent of the achievements 
f the [loyalty-security] program cannot be precisely 
letermined. The program is preventive in its pur- 
jose, and in the nature of things it is impossible to 
now exactly what was prevented, that is, what 
vould have occurred if the program had not ex- 
sted. 

“Similarly, the intangible costs of the program 

. cannot be fixed with exactness. 

“It is probable that some undesirable and even 
Jangerous persons have been ousted or barred from 
ployment in Government or industry. It is likely 
lat important scientific and technological devel- 
pments have been withheld from an aggressive 
enemy, but the consequent slowing down of his po- 
ential for aggression was of short duration. It seems 
lear that the reputation of the Government service 
as been cleared of the imputation of grave sub- 
ersive infiltration, with improvement of the morale 
{some of the employees. Similarly, it is suggested 
hat the security clearance has somewhat facili- 
ated the prompt operation of the work of the Gov- 
brnment. 

“On the other side of the balance, there has 
robably been some impairment of positive security 
hrough the slowing down of scientific and techno- 
logical advancement. There has been an injury to 
bur international repute and security from the 
laintenance of a system which seems to our friends 
tbroad to go beyond the true needs of national 
ecurity. There has probably been some injury to 
he morale of the government service and certainly 
eedlessly severe burdens to a considerable number 


individual employees who have been unnecessar- 


ly suspended, tried and subsequently cleared. And 
here is some evidence of a general blunting of our 
ational oncern with freedom of speech and fair 
farings, «lthough that is clearly on the rise again.” 


‘ovember 1956 


“What then should be done?” the committee 
asks. It agrees with almost all of the conferees that 
there is need for a personal security program, but 
it believes that improvements can and should be 
made. ‘The recommendations for changes in the 52 
pages of the very interesting final chapter of the 
report are designed to overcome the main weak- 
nesses which elsewhere (page 6) the committee 
found in four aspects of the program. I shall state 
each weakness and then briefly mention some of the 
changes that are urged to meet that weakness. My 
presentation merely scratches the surface of the 
chapter, and I hope that scientists wili dig out its 
valuable material for themselves. 

|) “There is a lack of coordination and super- 
vision of the various personnel security programs.” 

The very first recommendation of the committee 
attacks this weakness by recommending a director 
of personnel and information security in the Execu- 
tive Office of the President, with power to make 
regulations which, when approved by the President, 
shall be binding upon the departments and agencies 
concerned. 

Scientists will be greatly interested in one power 
to be conferred on this new director. They have 
been badly hindered in their researches by the over- 
classification of documents and also by the tendency 
to prolong classification long after disclosure has 
ceased to be harmful to public safety, largely be- 
cause nobody in the government has any vital urge 
to interrupt new work in order to weed out old 
classified documents. All this, the committee points 
out, is deeply injurious to national security. It 
quotes Dean Van Vleck of Harvard: “The moment 
we start guarding our toothbrushes and our dia- 
mond rings with equal zeal, we usually lose fewer 
toothbrushes but more diamond rings.” Therefore, 
scientists should be pleased by the recommendation 
that the director will continuously review the stand- 
ards and criteria and methods to be used in classi- 
fication and declassification of information; he will 
make recommendations to the President on both 
matters and, with his approval, impose those rec- 
ommendations to bind the departments and agen- 
cies involved. 

Another coordinating reform proposed is a cen- 
tral screening board in the Civil Service Commis- 
sion, which will have the responsibility of deter- 
mining whether or not security charges ought to be 
filed against any person covered by any security 
program, either a federal employee or a private de- 
fense worker. This change will check what the 
committee considers to be “excessive filing of 
charges.” The change, however, is not to apply to 
the Atomic Energy Commission or the Department 
of Defense. 





2) “The scope of the personnel security pro- 
grams is too broad in that positions are covered 
which have no substantial relationship to national 
security.” 

Consequently, the committee recommends that 
“clearance . . . should be required for all sensitive 
positions and for no others.” This is the most drastic 
reform in the report. After the book went to press, 
it was substantially carried out by the Supreme 
Court in Cole v. Young. The committee’s solution 
differs, however, in one important respect. It would 
base the applicability of the loyalty-security pro- 
gram on the nature of the work of the individual 
and not on the blanket nature of his department or 
agency. The proposal is that the head of each de- 
partment or agency is to designate as “sensitive” 
only those positions whose occupants will have 
access to “secret” or “top-secret” documents or will 
have a policy-making function that bears a sub- 
stantial relation to national security. Thus a boot- 
black in the Pentagon will be exempt, although 
now he has to be investigated by the FBI. 

Earlier this summer it seemed probable that Con- 
gress would rush through one of the bills intended 
to supersede Cole v. Young without paying any at- 
tention to the Bonsal Report. Fortunately, Congress 
adjourned to attend the conventions. By the time it 
reconvenes, both this report and that of the official 
Commission on Government Security will be avail- 
able for careful study by Congress and the Presi- 
dent. No doubt, the Constitution allows them to 
undo Cole v. Young. Yet the report states an im- 
portant general principle: 

‘.. . to say that a proposed measure is constitu- 
tional is not to say that it is either wise or just. The 
inquiry remains . . . what do the security and wel- 
fare of the country and the liberty of its citizens call 
for. The answer to this inquiry can be given only 
by the [executive and legislative] branches of the 
Government.” 

3) “The standards and criteria do not suffi- 
ciently recognize the variety of elements to be con- 
sidered, including the positive contribution which 
an employee may make to national security, and 
they do not readily permit a common sense judg- 
ment on the whole record.” 

The test now in force for rejecting an applicant 
or discharging an employee is “whether the employ- 
ment of the person is clearly consistent with the 
interests of the national security.” A statement by 
the Los Alamos chapter of the Federation of Amer- 
ican Scientists observed: “In granting clearance to 
anyone there is always involved a calculated risk, 
but .. . in the past the calculation has given the 
greatest weight to the negative aspect of keeping 
secrets inviolate and very little weight to the posi- 
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tive aspect of keeping ahead of our comp 
means of fresh ideas and positive achi« 
The committee substantially agrees, rem: king 

“In the hands of an unduly literal ming ed hex, 
ing board or administrator, the ‘clearly 
test may produce results contrary to common sense 
unfair to the employee, and opposed to the * J 
range interest of the nation.” 7 

Therefore, the committee sensibly rec: mmen¢y 
an entirely new test: “The personnel security stang. 
ard shall be whether or not in the interest of thy 
United States the employment or retention jn en, 
ployment of the individual is advisable. In applying 
this standard a balanced judgment shall be reache 
after giving due weight to all the evidence, bot 
derogatory and favorable, to the nature of the posi 
tion, and to the value of the individual to the py}. 
lic service.” . 

Besides urging this change in the test, the com. 
mittee is very critical of the Attorney General’s jig 
of subversive organizations, membership in whic) 
has often been a decisive factor in the condemm. 
tion of an actual or prospective employee. It recog. 
nizes, indeed, that “A person’s associations ar 
clearly relevant both to his own motivations and t 
his susceptibilities to outside pressures. Associations 
are taken into account as a matter of course ip 
determining suitability for other employment. [i 
should not be otherwise when security trustworthi: 
ness is involved.” Nevertheless, the Attorney Gen- 
eral’s list has “serious weaknesses,” which ae 
pointed out, and there has been widespread misu« 
of it, in federal personnel inquiries and by state, 
cities, and private employers. Therefore, the con: 
mittee recommends that the list be abolished, unles 
it can be and is drastically modified in several spec: 
fied ways. 

The suggested changes are excellent, but I doubt 
that they will cure the mischiefs of this list. Tale, 
for example, the proposed requirement that only 
those organizations shall be listed which have been 
given an opportunity for a hearing. This would not 
help a large number of organizations on the list tha 
were temporary committees to get signers for 4 
single petition or to lobby for or against a single 
bill in Congress. A committee in this category spet! 
all its funds, and, when the occasion was over, tt 
disbanded. Who then is going to represent it at 4 
hearing? Who is going to pay a lawyer? Yet an 
body who took part on the committee will lt 
blasted for years to come if it can be put on the lis 
after taking no advantage of the opportunity for! 
hearing. I wish that the Bonsal Report had call 
for unqualified abolition of the Attorney Gener 
list. In the famous words of Bottom, “Why 1 
reform it altogether?” 
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"tors hy : : cog ° : : , . 
4 “The security procedures fail in various ways tection due to applicants is, of course, somewhat 


protect as they could the interests of the govern- less, but the details are well worked out. 
ent and of the employees.” Some doubts and disagreements on particular 
This point covers many important procedural points have not prevented me from feeling more 
problems, all ably discussed. I shall mention only and more admiration for the Bonsal Report while 
ree. rereading much of it. Always conscious throughout 
First, now, aS soon as security charges are filed of public dangers, the committee never loses sight 
jainst an employee, his pay stops. If he is cleared, of the blessings of liberty. 
emay get back pay. Meanwhile, he has to hire a “For the United States to depart from its ideals 
,wver. Think what this would mean to any of you to the end of supposed greater security would be 
vho read this review. It is punishment before trial. to shift the contest to a level on which it cannot 
his inhumane practice would be wiped out by the win. We can never equal the Communist countries 
ommittee. The pay of suspended employees should in enforced internal conformity. Their history and 
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| applying 


€ reached ' ‘ : . : ; ; 
nce. borhipontinue ; and, if possible, an employee under efficiency in suppression and regimentation are 
the p . Mharges should be transferred to a nonsensitive posi- abhorrent to us. If we engage them on that line, we 
ON. « < 


ion instead of being suspended. Inasmuch as a high _ shall lose. Our superiority, inside our nation and in 
nercentage of persons charged are ultimately the world contest, is in the liberty of our people and 
leared and given back pay, these recommendations the initiative and resilience which liberty can 


the pub. 


> " Ke vould “entail only a small cost to the government” bring.” 

in wil n return for greatly increased protection of indi- ZECHARIAH CHAFEE, JR. 
lle idual welfare. University Professor, Emeritus 

a Second, the report recommends elaborate provi- Harvard University 

idee a sions for an employee to know the specific charges 


boainst him and meet his accusers face to face. 

Ithough exceptions are still allowed in the inter- 
sts of national security, some improvement ought Illustrations of the Huttonian Theory of the Earth. 
o result. Moreover, both the government and the John Playfair. Cadell and Davies, London: 
employee would be entitled to subpoena witnesses Creech, Edinburgh, 1802. Facsimile reprint with 
pnd make them testify at a hearing, which is not an introduction by George W. White. Univer- 
ow possible for either side. sity of Illinois Press, Urbana, 1956. 528 pp. 
Third, the present practice of repeatedly requir- $4.50. 
Wy statecfaamng an employee to face investigation is consider- 
i ral bly stopped by the provision that new security To those who have never read this. important 
Bestel proceedings should not be brought against the same work of Playfair, this facsimile reprint is very in- 
person on the same facts, whether in the same __ teresting and, as older printing goes, fairly easy to 
pgency or in different agencies. In the absence of _ read, since type is larger than that in many 1802 
I douse” evidence, a security clearance will stand and books, although the archaic letter s, which looks 
snot to be reopened. The committee is not ready _ like an f, is confusing at first. White’s introduction 
0 grant quite such full protection against double gives a brief history of the writing of the Jllustra- 
jeopardy as in criminal cases after an acquittal. tions and also brief biographical sketches of James 
‘here the purpose, it says, is to prevent punishment Hutton and John Playfair. 

or a past illegal act after the man has been once E. WiLiarp BERRY 
leared of the accusation of having committed that Department of Geology, 
pct. By contrast, the government in a security case Duke University 
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~ spent s endeavoring to protect itself from future betrayal 
over, i y an employee. So the same considerations do not 


itata pply. If the employee is in fact a bad security risk, 

‘et an ought to be barred from sensitive employment, pane Trigonometry. E. Richard Heineman. Mc- 
will be wn though he has been cleared earlier. Enough Graw-Hill, New York, 1956. v + 238 pp. Illus. 
the list protection is given him if reopening is prohibited, $3.75. 

60 long as no new evidence against him is produced. 

In discussing procedural reforms, the committee The principal changes in the new second edition 
‘mindful not only of present employees but also of this book are in the problem lists. The preface 
bf applicants for positions. The government is indicates that completely new problem lists ap- 

i! it denies jobs to qualified persons on un- pear in this edition, and that the number of stated 
erounds and baseless suspicions. The pro- problems has been increased appreciably. These 
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changes should make this textbook more useful to 
the teacher and student. Both editions of this book 
can be recommended for teachability, particu- 
larly for students with a weak mathematical back- 
ground. The textbook can be appropriately used 
for trigonometry courses in high school. 

Among the special features of this book are 
exercises containing true-false questions to test the 
students’ ability to detect camouflaged truths and 
a careful explanation of approximations and sig- 
nificant figures, the principles of which are adhered 
to throughout the book. While the desirability of 
using true-false exercises may be questioned, they 
do seem to emphasize the need for accuracy in 
mathematical statements and for avoiding too 
easy generalizations. A third special feature worth 
mentioning are problems in which trigonometric 
functions are used as they will arise in the calcu- 
lus. The definition of the trigonometric functions 
is given first for the general angle. The treatment 
in the text, in general, is traditional, but perhaps 
traditional in the most desirable sense. 

The work on triangle solutions does not appear 
until Chapter XI, page 107. The material in this 
chapter is adequate, but most or all of it could 
well be omitted. More attention to the graphing 
of trigonometric functions would have been desira- 
ble. This is somewhat offset by a paragraph on 
sketching curves by composition of “y” ordi- 
nates, which is found in the appendix. There are 
also paragraphs in the appendix on the extension 
of the addition formulas to general angles and on 
exponential equations. The latter topic is treated 
too briefly, however. 

The text includes answers to three-fourths of 
the problems. There are four-place tables of trigo- 
nometric functions, five-place tables of logarithms 
of numbers and of trigonometric functions, and a 
table of squares, cubes, square and cube roots, and 
reciprocals of numbers 1 to 100. 

Joun R. Mayor 
Science Teaching Improvement Program, AAAS 


Man, Culture, and Society. Harry L. Shapiro, Ed. 
Oxford University Press, New York, 1956. xiii + 
380 pp. + plates. Illus. $7.50. 


This volume is intended as a basic anthropology 
for the general reader and as an introductory text- 
book. The roster of contributors is international in 
scope. Physical anthropology is represented in the 
first chapter, “Human beginnings,” written by the 
editor. The next five chapters are devoted to arche- 
ology and prehistory. Griffin explains the tech- 
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niques, while Movius, Childe, and Brew ea] \;, 
the cultural content of the Old Stone, the Ney 
Stone, and Metal Ages, respectively, leayin | 
Cressman the treatment of “Man in n 
world.” In the second half of the book they, z 
several general chapters on culture: its Rate 
Hoebel) ; its growth (Benedict, edited by Mead 
more detailed considerations of dynamics 

growth with emphasis on invention (Spier) ay 
on cultural borrowing (Murdock). In additio, 
the following specific aspects of culture are treats 
language 


iu 


in separate chapters: and writing 
(Hoijer) ; the family (Lévy-Strauss) ; 
ings (Mandelbaum); religion (Lienhardt); ay 
primitive economics (D. Forde with M. Douglas 


The final chapter, “How human society operates’ 


social group. 


is by Redfield. 

The editor is responsible for the over-all plan. 
ning of the volume, but the contributing specialis 
have been left free, each to treat in his own wa 
the topic assigned. In addition to some inevita) 
repetition, there are a few instances of overlay. 
ping, which might profitably have been avoide/ 
by closer cooperation between editor and author 
But these are minor matters and do not interfer 
with the aim of presenting the fundamental; | 
provide an insight into what anthropology is 

A dominant theme is the unique position ¢ 
man, by virtue of culture, as compared with othe 
creatures. It is expressed in varying contexts and 
is emphasized even in the chapter by Shapir 
which deals essentially with the biological aspect 
of man. It is perhaps brought out most fully, bot! 
implicitly and explicitly, by Redfield. Moreove 
the liberal use that is made throughout of exam 
ples from Western civilization makes us aware no 
only of the differences but also of the similarite 
between our own particular brand of culture and 
the great variety of other ways of life. 

Limitation of space allows for comment only ot 
a couple of chapters in which the content depart 
in some respects from that usually found in tex: 
books. Lévy-Strauss presents an interesting hypotl- 
esis to account for the fact that the small, rel 
tively stable monogamic family of father, mother 
and children seems to be given greater recognition 
as such, both among the more primitive peopl 
and in modern societies, than in what may be 
called the intermediate levels. Lienhardt, in hi 
thoughtful analysis of the nature of tribal re: 
gions, points out a number of the partial and mi 
leading interpretations that have confused our 
derstanding in this area of culture. 

REGINA FLANNERY 
Department of Anthropology, 
Catholic University of America 
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Soranus Gynecology. Translated with an introduc- 
tion Owsei Temkin with the assistance of 
Nicholson J. Eastman, Ludwig Edelstein, and 
Alan F. Guttmacher. Johns Hopkins Press, Balti- 
more, Md., 1956. xlix + 258 pp. + plates. $5. 


is of Ephesus flourished at the time of the 
Roman Emperors, Trajan (a.p. 98-117) and 
Hadrian (A.D. 117-138). He was a very great phy- 
sjcian who wrote on almost every aspect of medi- 
cine but is best known as the leading authority of 
classical antiquity on obstetrics, gynecology, and 
pediatrics, in which fields he influenced practice, 
directly or indirectly, up to the 16th century and 
beyond. He is also known as one of the leading 
foures in the sect of the Methodists which evolved 
from Epicurean atomism through Asclepiades of 
Prusa to a solidistic, in contrast to a humoral, pa- 
thology. This doctrine became little more than a 
vapid pretense under its later exponents Themison 
about 50 s.c.) and Thessalus, physician to the 
Emperor Nero (A.D. 54-68). Despite the associa- 
tion, Soranus was too great a man to be captured 
entirely by this empty formalism. 

The majority of the writings of Soranus have 
been lost, and little remains save excerpts preserved 
or paraphrased by the compilers and encyclopedists, 
Caelius Aurelianus, Oribasius, Aetius, and Paulus 
Aeginata. Of his Gynecology, despite its great in- 
fluence, only one corrupt Greek manuscript version 
of the 15th century survives in a compilation 
Parisinus Graecus, 2153). In the middle of this 
compilation appears a document upon which an 


soran 


unknown has written “Swpavos éorw,? “This is 
Soranus,” and from which the German physician 
and scholar Friedrich Dietz made a copy, which was 
published posthumously in 1838. Unfortunately it 
was not recognized that this version was in itself a 
compilation, being a mixture of Soranus and Aetius 
of Amida. An attempt to reconstruct the text was 
then made by the Dutch physician, Frans Ermerins, 
whose highly doubtful and arbitrary edition ap- 
peared in 1869. Further investigation and collation 
of manuscripts by the expert philologist Valentin 
Rose provided, in 1882, a purified text, which was 
in turn followed by the critical restudy of Johnannes 
lberg, which, after almost 20 years of labor, was 
published, together with other treatises, by the same 
author as the fourth volume of the series Corpus 
Medicorum Graecorum. 

Although the Gynecology of Soranus has been 
translated into Latin, French, and German, the 
present work is the first English translation apart 
irom such excerpts and paraphrases as have ap- 
peared in the rendering of the works of Caelius 
Aurelianus, Aetius, Paulus Aeginata, and the like. 
November 


1956 


A very welcome translation it is and excellently 
done. It is based on Ilberg’s text predominantly, is 
carefully annotated, and is accompanied by an in- 
formative and useful introduction, glossary of 
ancient names, and notes on the contained materia 
medica. The only regret is that the translation is 
not accompanied by the Greek text. This is particu- 
larly unfortunate when one is dealing with a diffi- 
cult text that is no longer easy to obtain. There are 
many subtleties and overlaps of meaning in the 
terms employed by Greek medical authors on which 
it is difficult to check without reference to the Greek 
text. But with the present high costs of publication 
it is too much to ask for the text, and the scholar 
must go without. 

This translation should be in the hands of every 
young student, physician, obstetrician, and pedia- 
trician. It is the classical basis of midwifery, and it 
is filled with interesting observations that will give 
greater insight into the origin of an art handed 
down largely by way of that extraordinary popular 
manual, Rosslin’s Rosengarten, which has Soranus 
as a base. 

J. B. peC. M. SAUNDERS 
Department of Anatomy, 
University of California School of Medicine 


The Theory of Sound. vols. | and 2. John William 
Strutt and Baron Rayleigh. With a historical in- 
troduction by Robert B. Lindsay. Dover, New 
York, ed. 2, rev. and enl., 1945. 480 pp. and 
504 pp. Paper, $3.90 the set. 


The classic treatise on those vibrations to which 
our ears are sensitive, first published in 1877-78 
and revised and enlarged by the author in 1894-96, 
is again available, together with an informative 
introduction that Robert Bruce Lindsay prepared 
for the 1945 reissue. 


Demographic Yearbook 1955. 7th issue. Special 
topic: “Population censuses.” Statistical Office of 
the United Nations, New York, 1955. 781 pp. 
Cloth, $8.50; paper, $7. 


The 7th issue of the Demographic Yearbook, pre- 
pared by the Statistical Office of the United Nations, 
features population statistics accumulated between 
the years 1945 and 1954. 

Chapter I, “Background to the 1950 censuses of 
population,” discusses the tradition and concept of 
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population censuses; the main uses of population- 
census data; growth of national census activity; the 
role of international agencies in the field of census- 
taking; and the 1950 censuses and the activities of 
the United Nations. 

Chapter II, “Technical notes on the statistical 
tables,” discusses the sources of data; geographic 
and ethnic coverage; nomenclature; scope of data 
and evaluation of quality of data. Part A of this 
chapter covers area and population; part B is de- 
voted to vital statistics. 

Tables included cover population ; births; deaths; 
marriages; divorces; and life-expectancy. Detailed 
statistics on the age and sex of the populations 
dealt with account for 152 pages. Two new tables 
present data on single years of age and on popula- 
tion by size of household. Three tables (100 pages) 
are devoted to economic characteristics of popu- 
lations covered. 


New Worlds of Modern Science. Leona) 
Ed. Dell, New York, 1956. 383 pp. Illu 


Leonard Engel’s selection of 38 popula 
by noted scientists and journalists is another 
in the important work of explaining rece: 
opments in pure and applied science to the genera] 
public. Most of these essays have been published 
before, either as chapters in more extended worls 
or as contributions to magazines, including 7}, 
Scientific Monthly. 

Besides introducing the authors and their topic; 
the editor notes important advances made sing 
the selections first appeared. A few of the article 
are abridged, and some illustrations are omitted 
Several of the essays, including the introduction by 
James R. Killian, Jr., president of Massachusetts 
Institute of Technology, were prepared especially 
for this volume. 
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Books Reviewed in SCIENCE 


7 September 


Grasslands of the Great Plains, J. E. Weaver and F. W. 
Albertson (Johnson, Lincoln, Neb.). Reviewed by P. B. 
Sears. 

Psychoanalysis and Psychotherapy, F. Alexander (Nor- 
ton). Reviewed by R. R. Holt. 

Bacterial Anatomy, E. T. C. Spooner and B. A. D. 
Stocker, Eds. (Cambridge University Press). Reviewed 
by R. G. E. Murray. 

Ultrasonic Engineering with Particular Reference to High 
Power Applications, A. E. Crawford (Academic; But- 
terworths). Reviewed by W. L. Nyborg. 

The Myology of the Whooping Crane, Grus americana, 
H. I. Fisher and D. C. Goodman (University of IIli- 
nois Press). Reviewed by K. R. Kelson. 

The Biology of Senescence, A. Comfort (Rinehart). Re- 
viewed by T. S. Gardner. 


14 September 


The Moon, H. P. Wilkins and P. Moore (Macmillan). 
Reviewed by J. Ashbrook. 
Handbuch der Laplace-Transformation, vol. II, pt. 1, G. 
Doetsch (Birkhauser). Reviewed by T. J. Higgins. 
Topological Dynamics, W. H. Gottschalf and G. A. Hed- 
lund (American Mathematical Society). Reviewed by 
E. E. Floyd. 

Histologie ‘und Mikroskopische Anatomie des Menschen, 
W. Bargmann (Verlag). Reviewed by F. Wassermann. 

Science and Information Theory, L. Brillouin (Academic 
Press). Reviewed by J. Rothstein. 

Atoms and Energy, H. W. S. Massey (Philosophical Li- 
brary). Reviewed by R. D. Myers. 

Automata Studies, C. E. Shannon and H. McCarthy 
(Princeton University Press). Reviewed by E. J. Cogan. 

Fluid Models in Geophysics, R. R. Long, Ed. (Govern- 
ment Printing Office). Reviewed by B. Gutenberg. 
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Gmelins Handbuch der Anorganischen Chemie, vol. 44. 
Thorium and Isotopes, Gmelin Institute, Ed. (Verla 
Chemie). Reviewed by R. Gilchrist. 

Advances in Catalysis and Related Subjects, vol. VII, W 
G. Frankenburg, V. I. Komarewsky, E. K. Rideal, Eds 
(Academic). Reviewed by A. C. Zettlemoyer. 


21 September 


Noradrenaline, U. S. von Euler (Thomas). Reviewed by 
B. B. Brodie. 

The Changing Universe, J. Pfeiffer (Random House 
Reviewed by F. K. Edmondson. 

New Lives for Old, M. Mead (Morrow). Reviewed by 
D. N. Michael. 

The Pursuit of Science in Revolutionary America, 1735- 
1789, B. Hindle (University of North Carolina Press 
Reviewed by D. J. Struik. 

Techniques Générales du Laboratoire de Physique, vol. |, 
J. Surugue (Centre National de la Recherche Scien 
tifique ). Reviewed by I. Estermann. 


28 September 


Reactor Shielding Design Manual, T. Rockwell, III, Ed 
(Van Nostrand; McGraw-Hill). Reviewed by R. L 
Murray. 

Floods, W. G. Hoyt and W. B. Langbein (Princeton Uni- 
versity Press). Reviewed by A. N. Sayre. 

Methods of Biochemical Analysis, vol. III, D. Glick, E4 
(Interscience ). Reviewed by J. R. Gillette. 

Studies of the Psychology and Behavior of Captive An 
mals in Zoos and Circuses, H. Hediger (Butterworths 
Reviewed by W. M. Mann. 

Précis de Géologie, L. Moret (Masson). Reviewed }j 
H. G. Richards. . 

The Negro Potential, E. Ginzberg (Columbia Universit 
Press). Reviewed by H. Branson. 
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~e New Books 


Report of the Special Committee on the Federal 
Lovalty-Security Program of the Association of 
the Bar of the City of New York. Dodd, Mead, 
New York, 1956. 301 pp. $5. ; 

Geology and Ourselves. F. H. Edmunds. Philosophical 
Library, New York, 1956. 256 pp. $10. 

Apie Pathologie des Kindlichen Pankreas. Gerhard 
Seifert. Thieme, Leipzig, 1956. 151 pp. DM. 52. 
Determination of Organic Compounds. K. G. Stone. 

McGraw-Hill, New York, 1956. 233 pp. $5. 

Qn the Early Development of Mind. Selected papers 
on psycho-analysis. vol. I. Edward Glover. Interna- 
tional Universities Press, New York, 1956. 483 pp. 
$7.50. 

Child Development and Personality. Paul H. Mussen 
and John J. Conger. Harper, New York, 1956. 569 

>. $6. 

esis Franz Steiner. Philosophical Library, New York, 
1956 

Farth Satellites as Research Vehicles. Proceedings of 
the symposium held 18 Apr. 1956 at the Franklin 
Institute in Philadelphia. Monograph No. 2. Journal 
of the Franklin Institute, Philadelphia, Pa., 1956. 
115 pp. $2.50. 

Essentials in Problem Solving. Zuce Kogan. Arco, 
New York, 1956. 119 pp. $3. 

CIBA Foundation Symposium on Extrasensory Per- 
ception. G. E. W. Wolstenholme and Elaine C. P. 
Millar. Little, Brown, Boston, 1956. 240 pp. $6. 

Science and Civilisation in China. vol. 2. History of 
Scientific Thought. Joseph Needham. Wang Ling, re- 
search assistant. Cambridge University Press, New 
York 22, 1956. 696 pp. $14.50. 

Numerical Analysis. Proceedings of symposia in ap- 
plied mathematics. vol. VI. John H. Curtiss, Ed. 
McGraw-Hill, New York, 1956. 303 pp. $9.75. 

Chemistry and Uses of Pesticides. E. R. de Ong. Rein- 
hold, New York; Chapman & Hall, London, ed. 2, 
1956. 334 pp. $8.75. 

Nuclear Fuels. David H. Gurinsky and G. J. Dienes. 
Van Nostrand, Princeton, N.J., 1956. 364 pp. $7.50. 

Atoms and Energy. H. S. W. Massey. Philosophical 
Library, New York, 1956. 174 pp. $4.75. 

Anatomy of the Honey Bee. R. E. Snodgrass. Comstock 
Division of Cornell University Press, Ithaca, New 
York, 1956. 334 pp. $6. 

Handbook of South American Geology. An explana- 
tion of the geologic map of South America. Geological 
Society of America Mem. 65. William F. Jenks, Ed. 
Geological Society of America, New York, 1956. 378 


pp. 

Epilepsy and the Law. A proposal for legal reform 
in the light of medical progress. Roscoe L. Barrow 
and Howard D. Fabing. Hoeber-Harper, New York, 
1956. 177 pp. $5.50. 

Facing the Atomic Future. E. W. Titterton. Macmillan, 
London, 1956 (order from St Martin’s Press, New 
York). 379 pp. $5. 

The Trickster. A study in American Indian mythology. 
Paul Radin. Philosophical Library, New York, 1956. 
211 pp. $6. 

Television Engineering, Principles and Practice. vol. 
II, Video-Frequency Amplification. BBC Engineering 
Training Manuals. $. W. Amos and D. C. Birkinshaw. 
lliffe, London; Philosophical Library, New York, 1956. 
270 pp. $15. 


Novem 


1956 


Abacs or Nomograms. An introduction to their theory 
and construction illustrated by examples from engineer- 
ing and physics. A. Giet. Trans. and revised by J. W. 
Head and D. H. Phippen. Iliffe, London; Philosophical 
Library, New York, 1956. 225 pp. $12. 

Vom Unbelebten zum Lebendigen, Eine Ringvorlesung 
an der Universitat Munster (Westf.) Enke, Stuttgart, 
1956. 273 pp. 

Minimum Weight Analysis of Compression Structures. 
George Gerard. New York University Press, New York, 
1956. 194 pp. $6. 

United States Army in World War II. The Technical 
Services. The Medical Department: Hospitalization 
and Evacuation, Zone of Interior. Charles McKittrick 
Smith. Office of the Chief of Military History, Depart- 
ment of the Army, Washington, D.C., 1956 (order 
from Supt. of Documents, GPO, Washington 25). 503 
pp. $4. 

Structural Geology. L. U. De Sitter. McGraw-Hill, New 
York, 1956. 552 pp. $11. 

The Petroleum Refinery Engineer’s Handbook. J. F. 
Strachan. Philosophical Library, New York, 1956. 168 
pp. $15. 

Polysaccharides in Biology. Transactions of the First 
Conference, 27-29 Apr. 1955, Princeton, N.J. Georg 
F. Springer, Ud. 271 pp. Illus. $5. Neuropharmacol- 
ogy. Transactions of the Second Conference, 25-27 
May 1955, Princeton, N.J. Harold A. Abramson, Ed. 
328 pp. $4.25. Josiah Macy, Jr. Foundation, New 
York, 1956. 

Valency and Molecular Structure. E. Cartmell and 
G. W. A. Fowles. Academic Press, New York: Butter- 
worths, London, 1956. 256 pp. $5.80. 

The Generation of Electricity by Wind Power. E. W. 
Golding. Philosophical Library, New York, 1956. 318 
pp. $12. 

Muscle Testing. Techniques of manual examination. 
Lucille Daniels, Marian Williams, Catherine Worthing- 
ham. Saunders, Philadelphia, ed. 2, 1956. 176 pp. 

Plants in Action. A laboratory manual of plant physiol- 
ogy. Leonard Machlis and John G. Torrey. Freeman, 
San Francisco, 1956. 282 pp. 

Annual Epidemiological and Vital Statistics, 1953. 
pt. 1, Vital Statistics and Causes of Death; pt. 2, 
Cases of and Deaths from Notifiable Diseases. World 
Health Organization, Geneva, 1956. 571 pp. $10. 

The Chemistry and Technology of Waxes. Albin H. 
Warth. Reinhold, New York; Chapman & Hall, Lon- 
don, ed. 2, 1956. 940 pp. $18. 

Varieties of Human Value. Charles Morris. University 
of Chicago Press, Chicago, IIl., 1956. 209 pp. $5. 
Elementary Crystallography. M. J. Buerger. Wiley, 
New York; Chapman & Hall, London, 1956. 528 pp. 

$8.75. 

Cryptanalysis. A study of ciphers and their solution. 
Helen Fouche Gaines. Dover, New York, 1956. Paper, 
$1.95. 

The American Experiences of Swedish Students. 
Retrospect and aftermath. Franklin D. Scott. Uni- 
versity of Minnesota Press, Minneapolis, 1956. 129 
pp. $3. 

Explering the Deep Pacific. Helen Raitt. Norton, New 
York, 1956. 272 pp. $3.75. 

Photosynthesis and Related Processes. vol. Il, pt. 2, 
Kinetics of Photosynthesis. Eugene I. Rabinowitch. 
Interscience, New York, 1956. 877 pp. $18.50. 
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Measurements of Mind and Matter. G. W. Scott Blair. 
Philosophical Library, New York, 1956. 115 pp. $4.50. 

California and the Southwest. Clifford M. Zierer, Ed. 
Wiley, New York; Chapman & Hall, London, 1956. 
376 pp. $11.25. 

Wheat-Climate Relationships and the Use of Phenol- 
ogy in Ascertaining the Thermal and Photo- 
Thermal Requirements of Wheat. Based on data of 
North America and of some thermally analogous areas 
of North America in the Soviet Union and Finland. 
M. Y. Nuttonson. American Inst. of Crop Ecology, 
Washington, 1956. 388 pp. 

Immigrants and Their Children, 1850-1950. E. P. 
Hutchinson for the Social Science Research Council 
in cooperation with the Bureau of the Census. Wiley, 
New York; Chapman & Hall, London, 1956. 391 pp. 
$6.50. 

An Introduction to Scientific German. J. Henry Wild. 
Oxford University Press, New York, ed. 2, 1956. 177 
pp. 

Nuclear Explosions and Their Effects. Foreword by 
Jawaharlal Nehru. Publ. Div., Ministry of Information 
& Broadcasting, Government of India, Delhi, 1956. 184 
pp. $2. 

Chemical Engineering Kinetics. J. M. Smith. McGraw- 
Hill, New York, 1956. 402 pp. $8. 

Minerals and the Microscope. H. G. Smith. Revised 
by M. K. Wells. Macmillan, New York, rev. ed., 1956. 
148 pp. $3. 

Transport and Accumulation in Biological Systems. 
E. J. Harris. Academic Press, New York; Butterworths, 
London, 1956. 291 pp. $7.80. 

Fertilization. Lord Rothschild. Methuen, 
Wiley, New York, 1956. 170 pp. $3.50. 

Evolution and Classification of the Mountain Caddis- 
flies. Herbert H. Ross. University of Illinois Press, 
Urbana, 1956. 213 pp. $6. 

Civil Air Regulations and Flight Standards for Pilots. 
Associated Aeronautical Staff. AERO, Los Angeles 26, 
Calif., 1956. 138 pp. $2. 

Common Exotic Trees of South Florida (Dicoty- 
ledons). Mary Franklin Barrett. University of Florida 
Press, Gainesville, 1956. 414 pp. $8.50. 

The Menninger Story. Walker Winslow. Doubleday, 
Garden City, N.Y., 1956. 350 pp. $5. 

Weather Analysis and Forecasting. vol. II, Weather 
and Weather Systems. Sverre Petterssen. McGraw- 
Hill, New York, ed. 2, 1956. 266 pp. $6. 

Proceedings of the Third Berkeley Symposium on 
Mathematical Statistics and Probability. Held at 
the Statistical Laboratory, University of California, 
December 1954; July and August 1955. vol. IV, 
Contributions to Biology and Problems of Health. 
Jerzy Neyman, Ed. University of California Press, 
Berkeley, 1956. 179 pp. $5.75. 

Proceedings of the Third Berkeley Symposium on 
Mathematical Statistics and Probability. Held at 
the Statistical Laboratory, University of California, 
December 1954; July and August 1955. vol. V, 
Contributions to Econometrics, Industrial Research, 
and Psychometry. Jerzy Neyman, Ed. University of 
California Press, Berkeley, 1956. 184 pp. $5.75. 

White Collar. The American middle classes. C. Wright 
Mills. Oxford University Press, New York, 1956. 377 
pp. Paper, $1.75. 

The Theory of Groups. vols. I and II. A. G. Kurosh. 
Translated and edited by K. A. Hirsch. Chelsea, New 
York, 1955. 272 pp.; 308 pp. $4.95 each. 


London; 
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Diseases of Fruit Crops. Harry W. Anderson. McGray. 
Hill, New York, 1956. 501 pp. $8.50. 

Electric Circuit Theory and Operational Calculus, 
John R. Carson. Chelsea, New York, ed. 2, 1953, j07 
pp. Paper, $1.88. 

Gaseous Nebulae. vol. 3 of The International Agsy. 
physics Series, L. H. Aller. Wiley, New York, 195¢ 
322 pp. $11. 

Sodium, Its Manufacture, Properties and Uses, 
Marshall Sittig. With a chapter on “The physical ang 
thermodynamic properties of sodium” by George Wy, 
Thomson and Edward Garelis. Reinhold, New Yor 
Chapman & Hall, London, 1956. 529 pp. $12.50, 

Dead Towns and Living Men. Leonard Woolley. Php. 
sophical Library, New York, 1956. 220 pp. $6. 

A Study of Thinking. Jerome S. Bruner, Jacqueline | 
Goodnow, George A. Austin. Wiley, New York: Chap. 
man & Hall, London, 1956. 330 pp. $5.50. 

Linear Transient Analysis. vol. II, Two-Terming. 
Pairs Networks Transmission Lines. Ernst Welty 
Wiley, New York; Chapman & Hall, London, 195 
152 pp. $10.50. 

The Structure of Wood. F. W. Jane. Macmillan, Ney 
York, 1956. 427 pp. $9.50. 

In Search of Adam. The story of man’s quest for th 
truth about his earliest ancestors. Herbert Wend: 
Trans. by James Cleugh. Houghton Mifflin, Bosto: 
Mass., 1956. 540 pp. $6.50. 

Hurricanes. Their nature and history, particularly thoy 
of the West Indies and the Southern coasts of the 
United States. Ivan Ray Tannehill. Princeton Uni- 
versity Press, Princeton, N.J., ed. 9, 1956. 308 p; 
$4.50. 

Chazyar. and Related Brachiopods. pt. 1, text; pt. ), 
plates. G. Arthur Cooper. Smithsonian Institution, 
Washington, 1956. 1263 pp. 269 plates. 

Mandl’s Television Servicing. Matthew Mandl. Mac. 
millan, New York, rev. ed., 1956. 460 pp. $6.50. 
Physics, Psychology and Medicine. A methodological 
essay. J. H. Woodger. Cambridge University Press, 

New York, 1956. 146 pp. $1.75. 

The Zoological Record. vol. 90. Records of zoological 
literature relating chiefly to the year 1953. G. Burder 
Stratton, Ed. Zoological Soc. of London, London, 
1956. 19 sections. 1750 pp. 

Man’s Role in Changing the Face of the Earth. Wi- 
liam L. Thomas, Jr. University of Chicago, Chicago, 
Ill., 1956. 1193 pp. $12.50. 

Protozoologie. Karl G. Grell. Springer, Berlin, 1956 
284 pp. DM. 59. 

Reading Improvement for Adults. Paul D. Leedy. Mc- 
Graw-Hill, New York, 1956. 456 pp. $5.95. 

The Potentials about a Point Electrode and Apparent 
Resistivity Curves for a Two-, Three-, and Four 
Layer Earth. Harold M. Mooney and W. W. Wetzel. 
University of Minnesota Press, Minneapolis, 1956. 14 
pp. + graphs. Text, $4.50; complete set, $18. 

The Diné: Origin Myths of the Navaho Indians. 
Smithsonian Institution Bur. of American Ethnolog) 
Bull. 163. Aileen O'Bryan. U.S. Government Printing 
Office, Washington 25, D.C., 1956. 187 pp. $1.75. 

Engineering Mechanics. S. Timoshenko and D. i 
Young. McGraw-Hill, New York, ed. 4, 1956. 546 pp 
$7.50. 

Musical Acoustics. Charles A. Culver. 
New York, ed. 4, 1956. 305 pp. $6. 


McGraw-Hill, 


(Continued on page viii) 
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29-Pc. Chrome Vanadium Drill Set 





| 
Specially made for speed drilling. In | 
NAN), sturdy plastic tool roll. Finest alloy | 
el VAN iw’ steel drills hardened and precision | 
(ine ground to the sharpest, longest last- 
tii ing cutting edge obtainable; will | 
easily and cleanly bite through hard- | 
woods, plastics, aluminum, iron and the toughest steels. 
Unconditionally guaranteed for thousands of drillings. Full | 
jobber length. Sizes by 64th from 1/16” to $2.49 | 
1/2”. There are only a limited quantity of sets : | 
$9.95 | 
Sina. | 
| 
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| 

I 
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| available at this low price, so hurry! 

l Also available with Turned Down Shanks to fit 
] all 1/4” drills, In individual pocket roll. 
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A $14.95 value— 
NOW ONLY 
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PRECISION PLIERS ‘“U. 


FOR JEWELERS, OPTICAL WORKERS, ROUND NOSE 
HOBBYISTS, CRAFTSMEN OF ALL KINDS! 


These superb German instruments are of DIAGONAL 
deep-forged, heat-treated high quality ” 
S17 


tool steel, fabricated to most exacting 
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clear and sharp 
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permits use with other instruments. Lens diameter 1-3/16”. 
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fits into the bottom of the housing. 

An absolutely amazing value . . . worth $9.95... 4° 
(batteries not included) NOW only ppd. 
| Minimum order $1.00. Send Check or M.0. €.0.D. plus fee. Money Back 
| Guarantee. 
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Catalysis. vol. IV, Hydrocarbon Synthesis, / ydroge 
tion and Cyclization. Paul H. Emmett, Ed. Reinhg 
New York; Chapman & Hall, London, 1956, 579 ». 
$12.50. 

The Blue Book of Awards. A compilation of Prize 
medals, honors and distinctions, including significa, 
graduate scholarships and fellowships, open to citizs 
of the United States and Canada, indexed by doy 
and classified by fields; Herbert Brooks, Ed. Maroui 
—Who’s Who, Chicago, IIl., 1956. 186 pp. 

Cryptococcosis. Torulosis or European Blastomyegg; 
M. L. Littman and Lorenz F. Zimmerman. Grup 
Stratton, New York-London, 1956. 205 pp. $8.59, 

Physics and Chemistry of the Earth. vol. 1. |, } 
Ahrens. Kalervo Rankama, S. K. Runcorn, Eds, 
Graw-Hill, New York; Pergamon, London, 1956, 3 
pp. $8. 

Gmelins Handbuch der Anorganischen Chemie, § 
Copper, pt. A, sect. 1. 710 pp. $92.85. Copper, pt. | 
sect. 2. 755 pp. $101.04. 28. Calcium ( technology) 
pt. B, sect. 1. 264 pp. DM 147. 44. Thorium q 
Isotopes. 406 pp. $55.68. Edited by Gmelin Instity 
Verlag Chemie, Weinheim/Bergstrasse, ed. 8, 195 

Ultraviolet and Visible Absorption Spectra, Index 
1930-1954. Herbert M. Hershenson. Academic Pre 
New York, 1956. 205 pp. $10. 

The Hardiness of Plants. J. Levitt. Academic Pre 
New York, 1956. 278 pp. $7. 

Alcoholism as a Medical Problem. A conference he 
under the auspices of the Committee on Public Healt 
of the New York Academy of Medicine and the N 
York State Mental Health Commission. H. D. Krug, 
Ed. Hoeber-Harper, New York, 1956. 102 pp. $3. 

Gas Chromatography. Courtenay Phillips. Academic 
Press, New York; Butterworths, London, 1956. 105 pp 
$3.80. 

Man and the Waters of the Upper Ohio Basin. \ 
symposium held at Linesville, Pa., under the joint 
auspices of the Pymatuning Laboratory of Field Biol 
ogy, Department of Biological Sciences, The College, 
and the Department of Public Health Practice, Th 
Graduate School of Public Health, University d 
Pittsburgh. Special Publ. No. 1, Pymatuning Labor 
tory of Field Biology. The Laboratory, Pittsburgh, Pa, 
1956. 100 pp. 

Insects and Spiders. A book of keys with biologicd 
notes. C.‘P. Friedlander and D. A. Priest. Philosophicd 
Library, New York, 1956. 124 pp. $2.75. 

Chromium. vol 1, Chemistry of Chromium and Its Com 
pounds. Marvin J. Udy. Reinhold, New York; Chap 
man & Hall, London, 1956. 433 pp. $11. 

Anxiety and Magic Thinking. Charles Odier. Tran 
by Marie-Louise Schoelly and Mary Jane Sheri 
International Universities Press, New York, 1956. 50 
pp. $5. 

Principles and Methods of Sterilization. John } 
Perkins. Thomas, Springfield, Ill., 1956. 340 pp. $8 

The Rain Forests of Golfo Dulce. Paul H. Allen. Us 
versity of Florida Press, Gainesville, 1956. 417 pp 
$8.50. 

Handbuch der Physik. vol. 1, Mathematical Methods 
364 pp. DM. 72. vol. XLVII, Geophysics. 659 pp. DM 
118. S. Flugge, Ed. Springer, Berlin, 1956. 

Ceramics for the Archaeologist. Publ. 609. Anna 0 
Shepard. Carnegie Institution of Washington, Wat 
ington, D.C., 1956. 414 pp. Cloth, $7.75; $6.75, pape 


